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HE great FO I hope Py the Wb 
tical Parts of Mathematical Sciences, 
E particularly that which relates to Build- 
ing and Ground-work, put me onThoughts 

to lay down ſuch demonſtrable Rules of 1 
| Arithmetick, as are ſuitable to the ſeveral Calcula- |} 
tions, Meaſurements and Valuations, that a Perſon, 
who has learned the four firſt Vulgar Rules only, 
and has a middling Capacity, may in a ſhort Time | 
| _ comprehend all that is ſet forth in this Treatiſe, | 

 - Wwithaut the Help of any other Teacher; which, I © 
preſume, is ſufficient to carry a Man through 1 the 
rant n * this Kind, 


1. I begin with. the Decimals of 105 s, dnd from 
be Working of that Rule in its four firſt pr dhe 
7 Fompare them to thoſe 7 . Aritbmetict. 


2. Three different 7. ables of Pounds, Shillings 1 
* Pence; ſbewing their ſeveral Decimals, _ 1 
8 how dach Decimal i 10 FOO = 


N 


78 5 1 3 Tables * 


. % 


wy R E AT A C R 2 


4. 75 ables of Perchos according jo the Aren 
Gilbert of Meaſurement in theſe Kingdoms ; Heu- 


Oh with PE bow ivy are fein. 


the; of Yards and Long Hundreds, with their 4 
© viral Dee and bow * are Found.. 


5. The Uſes of all the foregoing 70 ables. 


Standard. Thickneſſes, according to the ſeveral C 
Ae with their e Decimals and U Les. N 


7. . : Makin their Declination; 4 
Ae Subſtraction and Multiplication, done by two 
Methods, viz. by plain Multiplication and Practice, 


$ lids, ned by Inſpertion. 


1 Segments, with Ellipſes; ſhewing the Differences be- 
| [| . * by Inſpeetion. 75 

1 0 find the ſuperficial Face of a Globe and its 
3 * en. 


3 


TY . 


9 13 EEE 1 ot. 
"Wy . g ; 
2 0 * 4 |; : 5 ; 


| 4 2 ing tbe Feet they contain and their e Dal. 


1 1. of Th uns, and Loads of 7 3 with 


6. Tables for reducing Brick and Stone Walls t to 


with their ſeveral Uſes in meaſuring eee erb and 


8. The Meaſurement of Angles, 8 Fo ts 


BY revern. the mathematical Curve and . rn 


$5 ch with that Fi a Nic ch, &c. een | 


10. Rules fer finding the Mende Faves of ir- 
ZH je ron 6 and curved Figures, with Convex or Concave 
| Dome, &c. of any eps nn by ore = 


* . 


„„ 


11. To weafure an irregular Piece of Ground by 


the Chain only, and caſt it into Acres, Roods and 
Percbes; alſo to throw Links into Feet by a given 
Decimal, with other Rules FO a 


12. 75 0 meaſure and demonſtrate, by Inſpettion, the 


ſolid Content of the Pyramid, with its 9 both 
e e | | 


13. To meaſure and demonſtrate, by Infpetton, the "5 


| ſolid Content of the Wedge and Reel in all their 


Shapes. 


14. To meaſure and Snare, by Inſpection, the 


ſolid Content of the Globe and its Fruftums. 


15. To e by proper Examples, the Dif- 
ference between the ſolid Content of a Cube, Cylinder 
and Globe of the ſame Diameter and Height, ah. 


given Decimals 25 the Jame. 


16. To mea enſure and demonſtrate large irregular N 


ſolid Bodies of Earth, &c. All which, I Hope, will be 


found ſufficient to perform the ſeveral Mes pr , Po / 7 
in the former Part of this Preface. 
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| P 4 G R. 475 Line 83, 6 and 7, read thus, parti in a Foot 7 
or Pence, or Parts in a Shilling, and. diminiſhes by 
that Number. | 

P. $0, J. 6, below the Sum for Quotient, r. Dividend, 
. 93, 1. 11, fer the Fourth, r. the 4. L. 19, Vor 185, 

7.158; 

P 88, for the Demonſtration or the Ovals (yy: 129,) 
ſee the following Fi Bure. 


| 3 2 Ws 


3 


P. 118, J. 3. below (Ne, 167) fir or 6 Inches, r. ol 6. 
- Inches, oa {on | 


ARITHMETICK 


N 


MEASUREMENT, 


7 M P R VOY bees 


(No. r. 


< Wear NuMBERNS >< Droits. > 


Obſerve to diſtinguiſh the Decimals from 
Yeo Numbers by àa Dot, as in this Example. 
B 7 


NUMERATION of DeciMaLs. 


| 8 A E Numbers of this Rule decrelſe to the 
| Right, as Whole Numbers. increaſe 0 
the Left. See No. nie FE 


1 22 4£2.- . 2 2 | g 
3 - > wes, 3 2 . Vi | 
5 8822333252 
35 2883 2 2 
35 83533. 8 8 838 

| 2238235 228 8388 888 Hl 
Sf. FHC UEFA SU 
987654321-23450789 


The | 


2 Autre | 


The Unit is called the e Fe it 5 


*. 


Suppoſe the Denominator or Unit to be an 


is ſuppoſed to be any one Thing; as Farthing 


enny, Shilling, Found Inch, Foot, I. 
Perch, Se. 


Inch, take two Whole Numbers and one Deci- 
mal thus, 21.2 is 21 Inches and 2 of an Inch. 
Again, take two Whole Numbers and the ſecond 
Place of Decimals 21. 03, which is 21 Inches 
and 17+ of an Inch, and ſo on; always obſery- 


ing to keep theDecimals'in their proper Stations 


by adding Cyphers as their Place requires: For 


Example, -0905 Is N of an Inch. Again, 


ooo is . . 22 22 of an Inch; which is thew- = 


ed more 2 in the following Examples: . * 


1 Apprrion of Drinks. 


| Suppoſe. the Denominator to be a F bot, ob- 
ferv e to place the ſeveral; Decimals in their 


* . ..2 27 
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AnrTHMETION, Sc. Improv'd. 3 
N. B. Theſe are added in the ſame Manner, 
as Whole Numbers, only with this Difference, 
that all the Tens which are carried to the Left 
of the Dots, are Whole Numbers. 


AppiT1ON of Mixr "nv 1 


Suppoſe the Denominator to be a Gallon. 
10.078 - 


204. 508 * 
Their wie, is 204 Gallons and] 12 = of a 
_ Gallon. I. 


SUBSTRACTION of DgcmMaLs. 


Ir is required to ſubſtra& . 002 5 from . 3, a 
Yard ſuperficial being the Denominator. The 
latter Decimal being of the greateſt Value, muſt 
be placed uppermoſt, altho it does not contain 
ſo many Places of Figures as the former; in this 
| Caſe, i it is not amiſs to add Cyphers to the Right 
in the uppermoſt Line; but it muſt be obſerved, _ 
that Cyphers, to the Rig ht of a Decimal, do not 


increaſe its Value; no more than Cyphers to the 1 


Cat of Whole Numbers 1 their Sum. 
8 2 „ (Ns ry 


4 AtrTuMpTicx, Gr. Improv. 


No. .) 500 


1 — "Og 2 


497 5 Remains 


N. B. This is worked in the ſame Manner, 
as Whole Numbers, except adding Cyphers to 
the upper Line. 


 SUBsTRACTION of MixT NUMBERS. 


Numbers in the uppermoſt Line, and add Cy- 
phers in the Place of Decimals. 

635 . 000 e 
. 


634 1 36 Remains 


2 Shilling being the Denominator. Ys. 


„ 
(Ns. 6.) 3 926 55 


25. 321 Remains 


— — 


Mor rIrIIcATION of Decimars. 


this General Rule, to ſeparate ſo many Figures 


are Decimals in the Multiplicand and Multipli- 


Se NS: ö 1 8 e 
22 „„ 29 f 
2 745 Ben 3 3 = — 1 : 


It is required to ſubſtract .864 from 635, a 
Foot being the Denominator. Place the Whole 


It is required to ſubſtract 42. 926 from 68 247, 0 


Proceed as in Whole Numbers, but obſerve 
(to the Right of the Product by a Dot) as there 


r 


Anir nE Tick, Gc. Improvd. 5 
cator; and thoſe to the Left are Whole Num- 
bers. This Rule muſt be obſerved in all Mul- 
tiplication of Decimals, except one Caſe, which 


I ſhall ſhew hereafter. To multiply 2. 5 by 2. 5, 
1 Foot being the Denominator. 


2.8 Multiplicand 
2. 5 Multiplicator 


(No. 7.) * 


1 
—— 
6.2 5 Product 


To multiply 2: 27.75 5 by 15, an Inch being the 
Denominator. . 


27.75 Multiplicand 
15 8 


Noe. g.) 11875 1 
es 725 


416, 25 Product 


To multiply 724. 75 by 27.25, a Perch be- 

ing the Denominator, | 

(Ns. .) 7 Multiplicand | 
„5 27.25 9 


3623 75 
14495 © 
507325 
_144950 


| _ 19749 43 75 Produ Be LO 
| ee e | To 


6 3 &c. Improv'd, 


Deno minator. 


432 Moltiplicand 
F 743 A 

(No. 10. ——— 
| 1356 

1888 TOE Foz 

3164 : non 


: 335 836 Product 


10 multiply 0079 by. 5, 4 cube. foot being 
the Denominator. 


0075 Multiplicand . 
2 Multi 2888 


9. 11.) — 
995 Product 


| Obſerve, i in the Malo n of this Sum, 


it produces but four Places of Decimals, which 


1s one leſs than is contained in the Multiplicand 
and Multiplicator, becauſe-there is nothing car- 


Wo ried from the Place of Tenths. In this and the 


like Caſes, there muſt be another Cypher added 


| 'v to the Left of the Product, as in this Example; 


otherwiſe. it will be ten Times more than its 
real Value. This never happens in mixt Num- 
bers, becauſe they naturally produce as many 
Figures, as there are Decimals in the Multipli- 


- cand and Multiplicator ; as my be ſeen by the 


following Example. 


To multiply ooo. by. 6, a Gallon being | 
Ge. 445 


mae Denominator. 8 


To multiply 432 * 743, an Inch being che 


WHT. 
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Arrre Wr Tiex, Ge. Impro d. 7 


1.0009 5 Multiplicand 
6 Multiplicator 


. 


(No. 12.) — | 
"600596 Product 


Drvrsiox if Dzcmats. 


The only Difference between this Rule and 
that of Whole Numbes, is only to diſtinguiſh . 
the dne from the other in the Quotient. 

To divide a leſſer Number by a greater, 
which muſt conſequently produce no other than 
Decimals in the Quotient. Let it be twenty 
Shillings between eighty Men, as 20 cannot be 
divided by 80, add Cyphers to the Dividend, 
more or leſs, as Occaſion requires. 


Dividend 2 
- Divifor, 80020. Pt; 25 Quotient 
1 160 


* 


. 
1 400 
Each Man's Share is +34 of a Shilling. 


To divide 99 Feet by 16.5, add Cyphers to 
the Dividend, as in the foregoing Example; and 

obſerve this General Rule, to work ſo many De- 
cimal Places of the Dividend, as there are Deci- 
mals in the Diviſor, and their Quotient i is Whole 
Numbers; then make a Dot, and work the Re- 
mainder (if any) which are Decimak. See the 
; n n a | 


| Diviſor 


*® | ARITHMETICE, Sc. Improv'd, 


Dividend 
Diviſor 16. 5)99.00(6 Quotient 


2 
(No. 14.) ala 
a 0 OOO 
N. B. This Sum admits of no Remainder, there- 
fore the Quotient is a Whole Number. 
To divide 478 Feet, a Whole Number, by 
. 16.5 a Mix'd Number. Add Cyphers to the 
* as before hinted. 


„„ 
Diviſor 16. 5) 478. 0000(2 28. 969 Quotient 


30 
(No. 150 — 
1480 
1320 


1600 bring down the d 
148 5 Cypher, and make a 
Dot in the Quotient, 


1130 
990 


. 5 
1 


115 

N B. This "uh may be worked to © dla | 
by adding a Cypher to every Period, but two 
or three Places of Decimals are ſuicient for any 
7 ical Buſineſs, the Remainder being of no 
— Value. Again, it may not be amiſs for 


men. to work the foregoing Sum, &c. thus, 
| 5 Add 


%. 


'ARITHMETICK, Sc. Impro d. 9 

| Add no more Cyphers to the Dividend, than 
there are Decimals in the Diviſor, the Quotient i is 
Whole Numbers; make a Dot to diſtinguiſh 
them, then add a Cypher to the Remainder (if 
any) and ſo on, to every new Period. 


To divide a Mix'd NUMBER, by a  Mix'd. 
NUMBER. 


| Dividend © 
Diviſor 2.7562. 9928(22.906 Quotient 
3 SI 


3 


3 79 
(Ne. 16.) 550 


2492 Make a Dot in the 
2475 Quotient 
; 1780 Add a Cypher to 
1630 the Quotient, and 
— dete the Period. i 
130 
To divide 940527 ſuperficial Feet into Statute 
Perches of Land or London Rods of Brick-work. 
Toy Perch or Rod congains 272,25 8 
Feet. 


3 


9 


Diviſor 


0 n en ie, Sc. Improv'd. 


Diviſor Dividend Quotient 
272.25)946527,00(3476: 093; 
81675 

129777 


108900 
M 208770 
(Ne. 17.) 190575, 
« 175i 
163350 


186000 Make a Dot in the 


163350 N e and add 
ypher. 
226500 Add a Cypher 
217500 . 
J/oο Add a Cypher 
81075 
5325 Remains. 


10 divide WHoLE NUMBERS by 
ep  DEciMALs. 1 
8 1 Dividend | 1 
* Diviſor ? 2 50 347. 5 1 38 5 Quattent 
| 98 0 2 ® © 
| 1 ain N #1 
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(Ne. 19.) 4000 


ARITHMETICK, Ge. Improv d. 11 
NV. B. As there is no Remainder in this Sum, 


the Quotient is all whole Numbers. 12 


To divide 647239 by. 750. See che follow- 
ing Example. 


Diviſor Dividend ; Seen 
750)647 239. 000(86298 5.33 Multiplicand 


6000 750 EIN 


SY 4723 4416898 
4500 604089731 


: | N "TY 
[A280 - it £50 Remainder 


1500 647239.00000 Proof 
7390 
6750 - 


— — : 


6400 
50 


7 


2 500 05" I a Dot inthe Quo- 


n 40 tient, and add a STOR 


"2606 Add a Cypher | 
2250 


4 1 4 2 4 


250. Remains. my 


N. B. b may not immediately perceive, | 
7 way | chere ſhould be two INT more in the 


N ee 


N he. F 
WS * = _ —_— — 1 » —_ . "yp 
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co 
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12 ArrTHYMETICK, &c. Improv'd. 

Proof than there is in the Dividend: Anſwet, 
becauſe there is two added (in carrying on the 
Work) to give the Decimals of the Remainders: 
All Kinds of Diviſion may be prov'd, by multi- 
plying the Dividend by the Diviſor, * adding 
the Remainder. 

To find the Decimal Number of any part or 
Parts of a Denominator, obſerve this General 
Rule: Firſt, conſider how many ſuch Parts are 
contained therein z then work by the Rule of 
Three ; ſay, as fo many Parts in the Denomina- | 
tor is to 100, ſo are the Parts given, to the De- 

cimal Number requir'd. Let the Denominator 
be a Foot, and the. Decimal Number of 9 In- 
ches be requir'd ; ſay, as 


In. Parts Inches 
12= 100 = 9 8 


9 
01000 75 Decimal  requir d 


(No. 20.) 


802 90 tive 

N. B. This anſwers the ſame, to the W 
in a Shilling; and obſerve, that in the ſame 
Manner as this Example is prov'd, is the Gene- 
ral Rule for finding the Value of any Decimal; 
as I ſhall. ſhew hereafter : But there is one Cau- 
tion may be proper to be given, which is the find - 
ing the Decimal of Number 1: Obſerve this 


General pad Add a Cypher to the Left of the 
6 


- "8 
"NY 2 
_— 


ent, and it will give the Decimal thus, .083 ; 
and ſo of Number 1, in all Denominations Or, 
it may be work'd thus. 


(Ne. 22.) 12)0 100.083 


1 


AkITHMETICE, &c, Improvd, 13 
Quotient, otherwiſe it will appear to be 10 
Times more than its real Value. Suppoſe 12 be 


the Denominator. See the following Examples: 


12 = 100 = I 
— 1 


12) 100ʃ. 83 
| 96 
(Ne. 21.) — 
36 
4 
N. B. This Example proves (Ne. 21.) to be 
10 Times more than its real Value, becauſe it's 
impoſſible that one of 12, ſhould be equal to 
83 of 100. This is cauſed, by Figure 1 ad- 
mitting no Figures to be carried to the Left, 
which is the Caſe of (Ne. 11.) therefore a Cy- 
pher muſt be added to the Left of the Quoti- 


 12=1I005=01 
| 91 


96 
39 


14 ArITHMETICK, O&c. Improv'd. 


The CR; Table ſhews the Decimal 
Numbers of all the Inches in a Foot, or Pence 
in a Shilling. 


Pence 
or ky. 
= . Inches Decimals 
Foot or Shilling a4 100] : 
11 1916 
| 10 1.833 
9 5 | 
(Ne. 23.) 8] 1.666 
| 1s 7 1-53] 
| 6 | is 1.5 | 
OY 
FC | 51 1.416 
— 1— — 
4333 
3 1 12 
24.1766 
; . [ | ,083 


To find the Decimal of any Number of 
Quarters in an Inch, or Farthings in a Penny, 
let two Quarters be given. 5 


* 
k 


. (Ne. 24.) 


AzrTHMETICE, &c, Improy'd, 
4” 4=100= 2 


15 


2 
= (N*%.24) J 920005 Decimal 
= DE mw] 


0 


The following Table ſhews the Decimal 


Numbers of all the Quarters in an Inch, or 
Farthings in a Penny. 


Inch or Penny | 


(Ne. 25.) FF]. 
„ 
I 


To find the Decimal gam of any Newbie of 
e in a Pound, let 13 Shillings be . 


20 100 313 
ä•f 1 
(No. 26.) n 300 
%%%%ö;ñðrP—D', - 5 
20085 300.6 Decimal 
— ons 


100 
100 
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The 
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The following Table ſhews the ſeveral Deci- 
mal Sums of all the Numbers of Shillings in a 
Pound. ; 
; Shillings Decimal 
A Pound 201 1100 


6 | 


5 


A Perch of Brick, or Stone-Wall, in many 
Places of Great. Britain and Ireland, contains 
16.5 ſuperficial Feet; to find the Decimal of 
any Number of Feet contain'd therein: Let 
12 Feet be given. 


- 


3 


e 
£4 by 


$7.47 3 


mal Sums of any Number of Feet in a Perch 
of 16. 5 nes Feet: © 


. "Feet . Tens Decimals 
A Perch 2 7 | | 100] 
9] 
(Ne. 29.) 


Ax 1THMETICK, Oc. Improy'd. 17 
" 10,5 1002812 -/ | 
oe 5 £4 
5 200 
16.5) 7206.80 727 Decimal 
11358 
450 | 0. 
330 
1200 Add a * 


. 


"B85 
The following Table ſhews the ſeveral Devi: 


- 


TO... ee Ge Impro d. f 


In ſome Places of Great Britain 18 faperficial 
Feet is a Perch of Brick or Stone-Wall. To 
find the ſeveral Decimals of any Number of 

Feet contained therein : Let 5 Feet be given. 


18 =100=5 
"i 


18)500(.277 
36 
140 
r 126 
„ ee Taght Add « Cypher | 
120 :::-: 
"IT 
T he 1 Table ſhews the ſeveral De- 
cimal Sums of every Number of Feet, contained 
in a Perch of 18 ſuperficial Feet. 


Feet . Decimals 


. 


a NE 
1 An 
. 141 777 
| N x 
| e 
| © 0 2.17" 0 


hol 1-555 


AkITHMRTIcR, c. Improvd. 19 
Feet Decimals 
A Perch FF 


4 
} 
o 
x I 
| 
1 
bt 
, HB 
Li 
. 1 
3&1 
- 
* 
Ft 
42) 
Mo 
* 
? 


"+. Fun 
2 


In many Places, eſpecially in ſome Parts of 
the North of England, and Weſt of Ireland, a 
Perch of Brick or Stone-Wall, is 21 ſuperficial 
Feet, and is called Plantation Meaſure. To 
find the ſeveral Decimals of every Number of 
Feet contained therein: Let 8 Feet be given. 


212 100 8 
8 


1 21708000 38 Decimal | 
(NE 33) © 63 


The following Table ſhews the Pecinul 
Sums of the {oval Feet, contained i in a Pereh 
of 21 ſuperficial Feet. 
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A Perch 


20 AntTHMETICE, Cc. Improv'd, 


wks | 


. 


— 
O 


I 


Py L 


| . . . 


A London Perch or Rod of Brick-Wall is 
156.5 Feet ſquare, equal to a Statute Perch of 
Land, which contains 272,25 ſuperficial Feet. 


To 


Fa 


ZSums of the ſeveral Feet contain'd in a Styrute 


Rod 272.25 100 261 958 249 914 


AITAMETIck, &c. Improwd. 21 


To find the ſeveral Decimals of every Num- 
ber of Feet contain'd therein, let 105 Feet 
be given. 

2272. 25$100=105 
105 

500 

1000 


272. 2:)10500.00{ 385 Decimal | 
8167 5 


—— —_ 


2332 50 
2178 O 


A __—— — 


1545 O 


Add a Cypher 
Bt ane? 25 | 


No. 34.) 


18375 Remains 
The Wund Table "RE the Decimal 


Perch of Land, or London Rod of Brick-Wall. 
Feet Dls.“ Feet Dls. Feet Dls. 


272 9999 9 .085;1 248 91 


271 
270 
269 


122 35. ) 268 1 is 80“ 


262 is .962 | 


98 


/ 


97⸗ 


909 


96 


no. "i 


— 1 


259 
258 --: 


157 


22 ARITHMETICER, Cc. Improv'd. 
Feet Dk. Feet Dis. ann! Dla. 


217 70% 5 
os) 75 | 
215 789 


214 -786 


213 782 
213 775 


211 : 775 


„ e n 
200 767 
208 764 


207 76 


206 756 CE: 
205 752 


204 -749 
203 745 


202 7414 
201 738 


200 734 
990 7 


198 727 
+: [207 eee 
195 719 


195 716 


191 
vw 
192 
191 


190 


189 
188 
187 
186 


185 


184 


793 
182 


181 


180 
3 


178 


177 
176 


175 


174 


173 is. 
172 
„ 
1780 


169 


168 


167 
166 


165 
164 


163 
162 


61 
160 
159 
158 „5 
7 > 
166 


155 


55 


153 


152 


150 
150 


149 
148 
147 
146 


145 - 


144 
143 


- 142 


141 
140 
139 
138 


11 


136 
135 


134 


133 


2 
131 | 
130 is. 477 


129 471 


128 
127 


126 


125 
124 
123 
122 
121 


120 


119 

118 
1 
116 
216 
. 
411 
112 

111 
110 


109 


47 


466 


462 


. 
. 
451 
-448 
44 
437 
433 
429 
42 
422 
(48 
„ 
411 
407 
404 
4 
109 


3 


107 
106 
105 


| 


Feet 
72 


Ailr nf ick, Sc. Improv.” 


Feet Dls. 
108 


Dls. 


264 
26 


257 
253 


„ — . 


22 Ax frnkig Tie, c. Improv'd. 


Feet Dk. | Feet Dls. Feet. Dla. 
237 +487 194 712 rev: 70 
236 .866 193 .708 9 
235 863 192 706 149 +547 
234 859 191 701 148 543 
233 855 190 . 697 147 539 
232 852 189 .694 | 146 .536 
231 848 188 .69 145 '.532 
230 84 187 .686 144 528 
229 84 186 683 143 323 
228 .837 185 .679 + 142 321 
227 833 184 675 141 517 
226 83 183 672 140 314 
225 826 182 668 139 51 
224 822 181 604 138 506 
223 819 180 661 1377 ͤ 
222 815 179 657 136 499 
221 811 178 653 135 05 
220 808 1% 35 134 402 
219 804 176 646 133 488 
2318 F#$# 175 (642 132 484 
217 -797 174 639 131 481 

(N*,35.) 216 1s 793 173 18.035 130 15.477 
r 172 631 129 473 
214 7864 . 1 

„ 170 624 127 466 

1 7 169 62 126 462 

321 775 168 617 125 459 

ie en 167 5673 124 455 
209 767 166 (609 123 451 
208 764 165 606 122 448 

"207 70 4 164 602 121 444 
206 756 163 598 130 44 
205 752 162 595 119 437 

204 749 61 391 118 433 
203 745 160 587 117 429 

$03 -<J41 159 583 116 426 

201 7384 158 68 115 422 
200 7344 157 (576 114 418 

199 73 156 573 113 415 

198 727 155 (569 112 411 

197 7231 154 565 111 407 
h $61 110 404 
195 716 152 558 109 4 


n 


108 


107 


106 


5 105 


104 


Dls. 


396 
1 
tot, 
385 
382 


5 


— 


Feet 


56 


55 18.202 


Dls. 


264 
26 


257 


- ARITHMET1CK, Gr. Improw'd. 23 


Dls. 


132 
128 


124 


ca 


117 
113 


11 
7 


106 


102 


n 


-> y Js _ © "> * > 
IN a a 2 Fat 2 
L 5 — = ha A — — — „ OO. 2 3 
.... „„, 2 Wie vat. "wo - — 3 8 r 
al * f —_ * E " Sar 
4 —— — 


— 
tours ů — en 


3 
2242 


2 P ent ret EIS, EE 
* 2 — — z ene 
ne ERS) 


C * 
— eo ee 2 


- 
x —— 
n 


— 


— 
* 
* 
42 * * 
- — 
* 
n — 


. EN ns oo ons 


8 


2 — 


— 


— A * 
— rc ns" a a —— 


EC ———— 
— — —— 


— —— - 
: d — NEITEY 
= 8 


————— 
9 * 


N — —— — 
1 — — — — 
. . 
* L 


2 ArTTHMETICE, G5 laws. 


To find the ſeveral Decimals of any Num- 
ber of Feet contained in a ſuperficial Yard, let 
7 Feet be given. 

on 


= | | 9)700(.777 Decimal 
"I0*7 $6.) -.< ; 02 Se 


45.20 Add a Cypher 


-'T bs followich Table hows the Decimal 
Sums of the ſeveral Feet contained in a ſuper- 
fictal Yard. 1 | 


lt xn, 


F Fee | - Decimals N 
| A Yard Fe = _|_100 


1 f 888 = og 


I 
— 1 555 


oe. 3) E — | 


| 44 
333 


2224 pgs 
$121 > 


n in 0 about 2 Tuner is bought 


1 Sy" "TING of 3 Britain, ad helen | 


and. 


. 


* 


Afra Tie, Ve. Inptö d. 26 
PD ſold by what is called a Tun, which is 40 
Cube Feet: -To find the ſeveral Decimals of 


any Number of Feet contained therein, let 1 3 
Feet be given. 


40 r00=13 
300 
_- 
40) 1300325 Decimal 
. . 


(Ne. 38.) 


Add a Cypher 


The following Table ſhews the Decimal + 
Sums of the ſeveral F cet contain'd in a Ina 
| of . 1 . 
Peet Decimals Pee 
A Tun 40 100 8 
39 8 
38 495 |. 
ed 37. 08]. 
(N. 39.) 36 is 9 
kf 1 
ba 33 . BYg. 
„ 


OA 
eee wo SAI 1 ey re 
: VF Y 


8 


rere _ Ml . 8 — 
* * * * a * 


1 
* 
= 


20 berkengrees d. eee | 
Feet Decimgls | Fo Decimals 
F 8 22 355 1 | +275, 
1 121 len} bo 52 Bi 3 wy 25 


2 
1 „ 


DS 18 45 e 2 pf 
(Ne. 39.) 17 is . 425 6 is 15 
a 1 4 „ 3 
„„ 3 
14 8 3 890975 

1 : 
0 1 


7 


12 3 | "085 


In and about London, Timber is bought and 
ſold by the Load, which contains 50 Cube 
Feet: To find the ſeveral Decimals of any 
Namber of Feet contazned a let 32 Feet 
be creat 
$0=100=32/ . 95 j 


”. > 7 wy 
Fo * 4 4 * lp. ol 300, ” a 44+ M8 EY N 70 5 a 


Lak dre 4 baun 
Günni $2 4 
+ 
SE * % 4. b 10 


5 The Rowing Ta le PET the Deciaal : 


Sums of the ſeveral Feet n in a Load 


„ 1 n 


The Uſe 663 Se foregoin 


ar ier, 6 Msn. 
d. 
* 


4 e . 
16 32 
f 1 5 . 8, | 
"IS: 
| 1 
|. 42 24 
11 22 
n 
F 25-1 
is. 5 8 is. 16 
+]. I 7-46 
8 23 46 3 
78 22 44 8 18 
7 21 42 4 05 
72 . 38 2 04 
1 40 18 36 1 82 
_ | A 1 
= Table is . 


Ade Value of the ſeveral — + a Perch, Yard, 


Tun, Load, 


Sc. for Example: Suppoſe a 


Perch of Brick. Wall of 16.5 ſuperficial Feet 


coſt 75. 44, What is the Value of 17 


Perch 


and 7 Feet? Look in No. 27 for the Detimal of 
44. and the Money wilt ſtand thus, 7. 333 then 
look in (N“. 29.) Br the Decimal of 7 Feet, and 


the Work will ſtand: W * wen doh the 1 9 


E- e 2 


* F * 
Sa . 4 * 3 
C131 a+4t 7 * I. 


- Amgen,” Ge, CA 


| | 9% 5 17.424 Work 12 
=, 2 7.333 re Perch 
gn) %% 
4 5229 * [ 85 
A 5 
re, Lg 
* „ Pence | in a Shilling 
- "2 "T54038 | 
\ N. 70192 f 
Penco Ms 
4 N 1 4 Farthings i in a „ 
. © 69276 


eee. gd. (and 
_ almoſt a Farthing remains) which is 61. 78. 9d. 


Throw Shillings into Pounds, by cutting off . 


the Vit. and — the Figures to the Left, : 


o 3 1 3 70 ee 


1 . | 
k 


. let 1370 6. Il viveri, cut off the Ugic 
io "ul halve the 13; ſay the half of 13 is 6 and 
1 remains equal to 10s. which muſt be carried 


4 


to the Place of Shillings, the Sum will ſtand thus, 
| 1 „ 17 9 Shilling N 
- (NP. 4 „ ? 
_ £ AF + o Sum in Pounds, 


If 


e eh Impro d. 25 ; 


If it ſhould be aſk'd why this Rule throws 
billings into Pounds? Anſwer, Becauſe all the 
1 980 to the Left of the Place of Units are 
„Tens, conſequently half their Sum muſt be 
Twenties, except the remaining 1, which is 
10g. and muſt be carried to its proper Place. 

A Perch of 16.5 Feet being the Denomina- 
tor: To know the Value of 13 Feet at 35. 3d. 
ao Puck, look in (No. 23.) for the Decimal of 
34. and the Money will Rand thus, 7.25; then 


look in (No. 29.) for the Decimal of 13 Feet. 
and the Work wil ſtand thus, 787 


n ne rm: 


4+25 +> Money | 
5 CE 7 87 ; 5 Work ? 
S, 
580 O | 
, eee, ee 
S, — 234911 
IF 9's 3 ; 145 195 7 5 


. r in a Stils 


„ 
bus bie N ane in a de 


n 3 07 ET o 


„ The Value of 13 Feet FILE rs. to be Shil- 
8 7 Pence Farching.. _ per 5 NIL 


T2 
4 % 4 # * 2 K > bs . 


To know the Value of. 75 1 5 55 of | 
Wain at 45, 84. per Yard. Look in 
5 bs DER £ (Ns. 23.3 


„ 2 
s e 


— 


© — 
* —. 
: — * — N a | 
g > — — I 2 
p_ — 2 A — — 
* * 


— — 
1 


— pr TER Sy n 
„„ — 0 0 
— — — — — — —ñƷñ—ͤkͤ— AA 
— * ” * * L 


1 
1 
14 
14 14 
1 
1 
? I 
11 
14 


Shillings 332.539 630 


Pence _ 6.475 560 


30 Arran aide; Sc. 


No. 35.) for the Decimal of 3 Feet, and 9 5 
Work in ſtand thus, 75.555. A Then look 
(No. 23.) for che Decimal o va. and the _ 

dats _ thus, 4. 666. | 


ae Work 
n 7 5. 863 
1 N | 177 4 ; , 4h th 4.666 SO. 


5 750 97 
453 330 ni Hex 
14533 39... 


44 333 
= 302 220 


2 * 
8 
— 


12 Pence in a Shilling 


— 


1079 260 g 
5 396 30 


| — — —— | 
. . 5 a. 
n 
AS”. 


„ Farting na Pen 


| Farthings N, 1.902 24% 


85 d. 
T he Value appears to be 35 45 8 
(Ns. 47.) or . 17 1 2 6 * _— 


ow the une of 176, Fi and - 
in 


| Feet of Fate at 34 


(Ne. 37;) for the Decimal + 7 Feet, the Work 
Will Kan thus, 764-777: Then look in (Ne. 23. 
ſor the Decimal of 4 and the RT wah 

| Wk us, 35.. „ : 


. 8 *F $8 7 * 
I'D 4 By I A3 * ö 
20 SY | 


an 40 


YN * # : 
poll tag wh 
& 0 p 22 
5 6 1 


N 


„„ 


and the Work will ſtand thus, 42.503; then 
look in (Ne. 27.) for the Decimal of 145. and 
the hw alla will” ſtand thus, 6.7. : 


Pounds 234. 7 70 T. 


- = * © 3 
74 #. a 4 
a 


— - _ 


0 _ — dg So — * 
RR — 


— - EY 
E # 
. ———  —  — 


8 


2 n AA — : A 5 
5 pri a * . f 
- > a 7 — , OE 
—— 9 ry bo "a 
1, n . . % %%*³ůũnuuiun 


The "VA appears to bo 2676 « — ry 
eee 


l 444. 8 
or J. 11 ee, HM! 


To 18 * Value of 42 London Rod, iſh wy 
137 Feet of Brick-Wall, at 61. 14s. per Rod, 
look in (Ne. 35.) for che Decimal of 137 Feet, 


42.303 Mork 
1 CZ JO 


. N 15 x 
2 Pence in a Shilling 
| 8 O4 0 | 1 X | 18 957 


AC O 20 2 ＋ N 's 
OT 


but, obſerve, there 


WF - tains 100 ſu 
ber of Feet contain'd therein, are naturally ſo 


22 AnTwizTics; Gr. Improv. 
The Value appears to be 2841. 155. 4 444. 


N. B. By applying to the proper Tables, the 
ſeveral Meaſurements of a Building may be caſt 


up, and the Value of the minuteſt Part found; 
is no Table in this Work 
for the Meaſure, call'd a Square, which con- 
cial Feet, becauſe every Num- 


many Decimal Parts of the Denominator. 


To know the Value of 15 Square 63 Feet of 


3 at ZI. gs. per Square: The Feet being 


Decimals cauſes the Work to ſtand thus, 15.633 
then look into (No. 27.) for the Decimal of gs. 
and a waged) will Mr: thus, 2.45. 


* > . = 
E + x * * * 1 f 
$f : 

N 22 * * 4 # ” " 0 br ; 

* *. „ Sa * \ 12 
Po . = * * 

, * 4 * ** B- ; 5 * = 1 

fond he 4; 96 * . 6 os 4 . > 8 8 0 


Work 


1 ** N * 8 ö , * 0 
- þ p " * 
: 5 5 o > © * : | N . 
a o * N «Nt an 7 
. ” . * . * 
* 7 4 4 , 4 9 1 oy * a 7 
4 | 4 % * N 
1 Fi . 


0 * 


W IF * a 


10.440 00. 


1.76 0@ The 


3 : . 
Mone | J 
? 3 l : b oF \ 
2 . | F. 9 — c 4 
« , — Ry 
- 2 * 4 \ — 
* S * 5 
* , wy K * 


bh | 2. Farting in «Pena 


D 


. . « N . 3 
WAN 4k £> "i _— 6 cr * 6 * f . IX es. r q — - 2g - & __ * 1 
* * - _ . n a 2 Y ot * D 1 * 1 
. . „ n r ne US I Ng . OT SES g 
5 8 , N . . $a 8 . EF A; * . 2 . 9 3 — I Fo o r >; Ke I 2 * 
b = 
— * 


„ * 5 5 b 
« N WW ID RLTT, THeS, WES 
— Ap +. © * 0 7 7 2 WE , 8 
n ee o ance, 
JC 
4 2 8 k % 


AxTNMHN TI ck, Cc. Impfovid. 33 
The Value appears to be 38/7. gs. 10 d. 4. 


| N. B. So work as Decimals, every Number | 
: of Feet contained in a Square. 


The general Rule to find the Value in | Mea- 
ſure, and Money of any Decimal (as is hinted 
in NM. B. (N“. 20.) is as follows: Firſt, to con- 
ſider what Parts the Denominator is commonly 
boy into, as a Pound into Shillings, a Shil- 
ling iffto Pence, a Penny into Farthings; a 
Perch Square or Yard into Feet, and a Foot, 
Gallon or Buſhel into Inches: Theſe are the ge- 
neral Parts they are made up of in the common 
Courſe of Buſineſs; but a Perſon may throw 
them into any other Parts as he ſhall think pro- 
Pers which does not alter the Nature of work- 
ing the Numbers, 
 - Suppoſe .5 of a Wine Gallon be given; 

know how many Cube Inches it contains, aul. 


tiply the Number of Inches in a Gallon (which | 


is 231) by the Decimal, the Content is the In- 
ches required: oj 

1 $76 Inches in a Gallon 
No. 52.) 1 Decimal 


115.5 Inches required 


Suppoſe a Gallon of Wine coſt 8s. 4d. What 
is the Value of .;5 of a Gallon? Look in (No. 23.) 
for the Decimal of 44. and the Price of the 
_ Gallon of Wine ſtands thus, 8.333, which mul- 
tiply by the given Decimal, the Content 1 is the 


Value required. 


2 
4 
1 
£ 
. 
5 


„ 8.333 


1 - 
8 _ by K * = od - ; « P 
* e * 4 * wy * $8. "was © 1 1 * —— 
41 ed IR he tn +, 1 ** cone _—_ es. mou — q — ay = * 
TI * Ä wo 24 . . — R > * e gen as - * 4 4 8 « —_— Wa, 
_ AS Y p 8 BT £4 "4 7 we Ci + FS PE 
n * n as 8 . — — get 9 —— 
Yo 22 - _—_ Dov — 44% I —_—_— —— — —.— = — - I — n — 
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34 ARrITHMETICK,. Ge. Improv'd. | 
8:33 3 Coſt of a Gallon 
'5 Decimal 


Shillings 1 VVV 
Thy 12 Pence in a Shilling 

(Ne. 53) 333 © 

e 1 665 


— ß dou. 
1 3 


Farthings 3. 92 


The Value requir'd i is 43. 145 and 2222 of 
a Farthing. 
Here may be ſeen the ſmall Defect in De- 
cimal Arithmetick, becauſe a Gallon coſt 8 5. 4. 
The Decimal .5; being half the Quantity muſt 
coſt 45. 24. So there is 1-435 of a Farthing 
wanting; becauſe the Decimal of 4d. when 

the Denominator is 12, cannot be work'd to a 
Period. Soit is in many other Decimal Num- 
bers: However, the Difference is ſo ſmall from 
f Truth, that they are uſed by the greateſt Ma- 
1 | chematicians in moſt of their Calculations. 


Land, or London Rod of Brick-Wall be given; 5 
to know how many ſuperficial Feet it contains. , 


£ by the given Decimal, the Content is _ 
eet required. | 
Ce. 56). 


Let the Decimal . 525 of a Statute Perch of = 


The Perch or Rod is 272.25 Feet, which multi- v4 


1. 27 2.25 Perch 
* ws 25 Decimal 
SS 190125 
| (Nv. 34.) 54450 
= 1360125 
Feet 142 93123 7 
: 1 12 Inches in a Foot 
7 | '$6 2 50 
9.3125 
Inches 11. 17 5 00 


The Decimal contains 142 Feet 11 Inches, and 
.17500 of an Inch remains 


Suppoſe a London Rod of Brick-Wall coſt 


6]. 125. What does . 523 of a Rod coſt? Look 


in (Ne. 27.) for the Decimal of 12, and the 
Money wilt ſtand thus, 6.6; which multiply by 


the given Decimal . 5253 their „ is the Va- ; 


lue required 
52 5 Decimal 

_6.6 Money. 
9.00 
0 


—= 
VE 
Pounds N 


Shillings 
(Ne. 55.) 


Pence „ 3.6 00 0 


18 Pence in a Shilling | 


8 2. 4 50 0 0 * 
The Value W to be 31. 95 3 * Pl 
2 The 
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OW Se = SES Es * 
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Sc — 2 Y LY . 


— * A. 
eee TP ae oo Sree 
# _— „ 40,0907 ” _— 
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20 shilings in a Pound 


is. Farthings in a Penny 
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36 ARITHMETICK, Sc. Improvd. 
ww The following Table ſhews the Decimals of 
5 the ſevera]l Numbers in a one Hundred of Five- 
cſcore and Twelve. 
Wl | pounds Dls. | | pam Dls. ö : Pounds Dls, 
10 112 100 "54-00 x $7” -.43-. 
10 111 -,991 Tz. - 09 36 321 
Wl 110 982 72 642 35 312 
_— 109 973] 71 633] 34 303 
1 | 108 964 70 625 33 294 
14 „„ __ 69. 0164” 32 285 
11 105 946 68 607 41 278 
Wi 105 .937 67 598 30 267 
1 104 9288 66 589 29 258 
V 8 103 919 65 +58 | . 
14 102 91 64 571 27 .241 
WT 101 901 63 .562 26 232 
100 . 892 53 53 25 4223 
1 g 99 8883 61 544 24 214 
* 98 875 bo .535 | 23 20g 
= 97 866 59 526 22. .196 
Will „ 358 17 21187 
i 3 95 848 „ 3 20 478 
Þ (Ne. 56.) 9415.539 | 36 is. 5 1.169 
| „ My | 55 491 tn .40- 
if 4 8 92 821 54 482 „„ 
= 11 53 +473 16 142 
1 90 803 52 464 15 133 
1 89 704 51 455 14 125 
4 88 785 50 446 3 
1 87 775 49 437 12 10% 
1 86 767 48 428 11 098 
| | 85. 758 47 419 10 89 
m_ „ 46 41 9 08 
9 45 40¹ 8 071 
1.8 82 .732] * 44 392 7 052 
| 81 723 43 383 6 053 
80 74 42 374 5 044 
9 O44: 41 +3 1 
78 695 1 357 ; 026 
77 687 39 348 2 017 
76 678]. 38 339 1 . 008 
75 „669 l 
2 The 
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The following Table ſhews the Decimals of 


the ſeveral Numbers in a long Hundred of Six- 


{core. 


| Pounds 


I 20 
I19 


118 
117 


116 
115 


110 


108 
107 
106 
105 
104 


-" "207 


(Ne. 57.) 


102 


101 is. 


114 
113 
112 
FEE: 


109 | 


Pounds Dls. | 


79 


80 .666-| 


Pounds Dls. 


40 


= > 9+ mm ON Od - 


333 
325 
316 
308 
3 
291 
283 
As. 
266 
258 
25 


38 ArrrameTICE, &c. Improvd. 
Of reducing Brick and rough Stone-Walls 
into three ſeveral cuſtomary Thickneſſes. 

In and about London, Brick- Walls are ge- 
. nerally reduced to 14 Inches, but in moſt other 
Parts to 9 Inches. I have known ſome Perſons 
to reduce them to 18 Inches, but never knew 

the latter brought as a cuſtomary Precedent. 
The ſeveral Thickneſſes for rough Stone-Walls 
are 18 Inches, 20 Inches, and 24 Inches; yet I 
have known ſeveral Diſputes concerning theſe 
three laſt Articles, which makes it neceſſary to 


ducement before the Work begins. if 
i The Following Table ſhews the Decimals of 
Wy the ſeveral Inches contained in a 9 Inch Brick- 


| Inches Decimals 


9190 oy 
11 +188. +4 
. n 8 
. L | 
(Ne. 58.) [ 5| is | 55 
14.1 - | +44 4 
13 | | - > BY F, 
Hhid 


Let 7642 Feet of Brick-Wall 24 Inches thick 
be given, it's required to know how many Feet 
of 9 Inches thick, that Sum produces. Take 
the g's out of the Thickneſs for whole Numbers, 
and 6 remains; then look in (No. 58.) for 


„ 


| ; ” 


nominate the Thickneſs of the intended Re- # 


ArITHMETICE, Sc. Improv d. 39 


the Decimal of 6, and the Sum will ſtand thus, 
2.66. Which multiply by the given Feet, their 
Product: is $ the Sum of Feet required. 


3 ED 764 1 
13 1 G6 Thickneſs 
EE 7 
(Ne. 59.) 45852. 
- 15204 


Feet required, 8327 72 
12 Long Inches in a Foot 


| Long Inches ditto 8. 6. 


The Sum required is 20327 Feet, 8 long 
Inches and .64 remains; this laſt is of too ſmall 
a Value to be accounted —_ 
VN. B. Obſerve this general Rule in all Re- 
ducements: When the ſeveral Dimenſions are 
thrown into Feet, draw out all that are of one 
Thickneſs into ſeparate Columns, and reduce 
their Sums into one propoſed Thickneſs, before | 


they are divided into Perches. 


— 


Suppoſe a Diaeation is 520 Feet and 8 In- 
ches thick (as it ſometimes happens in Breaks of 
Chimnies, Sc.) it's required to 16 how many 
Feet of 9 Inches thick are contained therein. 

Look into (Ns. 50 ) for the Decimal of 8 In- 


ches, 


— 3 
—— —— — gs , 
' — — — ——ů —̃ ͤ—A— — woo but Peer Wop OC —Uä 
1 F 
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ches, which multiply by 520 Feet, their Sum 1 is 


805 Feet required. 0 


5 20 Feet 
88 Decimal. 
ö, aa. 
416 0 

Feet requir'd 457.60 
5 12 
120 

60 


Long Inches ditto 3 20 
The Sum required 18 457 F cet, 7 long Inches 


and 20 remains. 


N. B. When the Thickneſs happens to be ſo 


a many 9's and no Remainder, take no Notice of 
the Table of Decimals, but multiply the Sum 


of Feet by their Number; or if the given Sum 


be one Brick and a half thick, add its Half to 
the Whole, the Sum is the Number of Feet, 


at 9 Inches thick. 
The following Table . the Decimals of 


che ſeveral Inches contained in a 14. 5 INC, or 
2% Brick and a half Wall. 


2 Inches 


Aarau riex, Ve, Improv'd, 41 
Inches Decimabe 11 | 


. 11749 Feet of Brick- Wall 52 Inches 
thick be given; to know how many Feet of 
14.5, of Brick and a half Wall is contained 
therein: Take 3 Times 14.5 from 52, which is 
43.5 Inches for whole Numbers, and 8.5 Inches 
remains; then look in (N“. 61.) for the Deci- 
mal of $ Inches, and that of 1 an Inch, and 
add the two together, the Sum of the Thick- 
neſs will ſtand thus, 3.585: Which multiply by 
the given Number 11749, their Product is y 
ns of Feet 1 8 


W (ve. 40 
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11 749 —_ 
3.585 Thickneſs 


= 58-745 
(N*. 5 ? 
— 
| 35247 1 | 
Feet requir'd 41272.105 — 
5 3 Long Inches in a Foot 
| al 5 
Long Inch ditto 78 


The requir'd Sum is 41272 and Long Inch, 
and . of an Inch remains. 
VM. B. Obſerve in this as was mentioned in 
N. B. (N“. 60.) where the Thickneſs of the 
Wall contains ſo many Bricks breadth,. and no 
odd Inches remains: The foregoing Table is of 
no Uſe; but work thus, Let 746 Feet of Wall 
2 Bricks thick be given; to know how many 
Feet of 1 Brick and + Wall that Sum will pro? 
duce; take 1 Brick and 4 out of the Thickneſs, 
and 2 a Brick remains equal to + of the Whole ;. 
therefore add = of the given Sum to itſelf, and 
* ALAS the Number of Feet requir'd., 


maT 73 17 {5 46 ::; Lhe given Sum... 
Þos *<50 © 5 *» 268. 66 One 3d. of ditto 
* „„ 994.66 The Sum required : 


N. B. 17 pK Thickneſßs be 2 Bricks 2 
thick, add 2 of the given Sum to itſelf. If 3 
Biigks, double the given . and ſo on. the 

e 
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The following Table ſhews the ſeveral Deci- 
mals 1 in'a Stone-Wall of 18. Inches thick, 


Inches Decimals * 

| 18 HIM DA 100 | 
925 oP 3 — 5.0) poo 
1 22. g 

— 1:72) 

ſ22 | 1:60 

111 | J..61 | 

. 101 ISS 

(Ne. 64.) | gl. is 7.5. 

. "oo IT EI 
I 
I 

15 8 | 22. 
422 
r 
Ie 
SE 251 


Let 24967 Rat of Stone-Wall 32 1 5 
thick be given; to know. how many Feet of 18 
Inch-Wall that Sum will produce; take 18 In- 
ches the propoſed Thickneſs (for a whole Num- 
ber) and 14 remains: Then look into (N. 64.) 

for the Decimal of 14 Inches, and the Sum of 
Thickneſs will ſtand thus, 1.77: Which mul- 

_ tiply with the given Sum, their Product will be 

a the Number of Feet requir 'd. Y 
5 N, .6 3. 


1 - 249 67 Given Sum 
. : F +, £26008 22 Thickneſs | | 
ETF 
1 Ne“, 65.) 174769 

Feet required 4491.9 
The following Table ſhews the ſeveral De- 
cimals in a Stone-Wall of 20 Inches thick, 


Let 


t 


Let 346324 Feet of Stone-Wall 49 Inches 
given; to know how many Feet of 
20 Inch Wall that Sum will produce. Take 40 


and the Sum of Thickneſs will ſtand thus, 


(N67) 


AzITHMETICK, Cc. Improvd. 4 
thick be 


from the Thickneſs and 9 will remain: Then 
look in (No. 66.) for the Decimal of 9 Inches, 


2.45, which multiply by the given Number, 
gives the Sum requir'd. 2 
3463 24 Given Sum 
2.43 Thickneſs 
17316 20 
138529 6 
692648 


Feet required 84849 3.80 


The following Table ſhews the ſeveral De- 
cimals in a Stone-Wall of 24 Inches thick. 


Inches Decimals | Inches Decimals ' 

33 5 
1 
37 


DN »D 

WO 
= ON 
1 
O mm 


* 


06.69 1g 


33 


0 
23 


2 


„16 
n 


08 
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Let 34604 Feet of Stone-Wall 103 Inches 
thick be given ; to know how many F Le of 24. 
Inch- Wall that Sum will produce: Firſt, ſee how 
many 24's in 103, ſay 4 and 7 Inches remains, 
Then look into (No. 68.) for the Decimal of 7 
Inches, and the Sum of Thickneſs will ſtan 
thus, 4.29, which multiply by the given Num- 
180 their Produkt is the Sum required. ; 


. 346 o4 Given Sum 
4.29 Thickneſs 


(Ne. 69.) : 3114 36 4 
e N 8 
138416 


Feet requir'd 148451, 7% 


„Again, let 462 2 Feet ox Stone-Wall 17 In- 
ches thick be given; to know how many Feet 
of 24 Inch-Wall it will produce: Look in 
(Ns. 68.) for the Decimal of 17 Inches, which 
multiply by the given Feet, their Product 1 is the 


Sum requir'd. 
ON 462 3 Given Sum 
Ne 70.0 7 : ul Decimal 


Feet requir'd 32364 [ 


ot flood xs = 


The only Uſe of this Rule is to throw W 
ches and ns into Feet, and Pence into Shil- 
ings, and 1s generally uſed by Maſter-Builders 
nd Meaſurers in n their ſeveral Dimen- 

6 ons, 


AMTHMETICE,-&c; Improv'd;. 4% 


Bons, and judg d by moſt to be the beſt Me- 
thod for that Purpoſe. 

The Denominator, or Unit, in chis Rule, ! is di- 
vided into 12's, which repreſent the Inches and 
Parts in a Foot, or Pence and Parts in a Shil- 
| ling, divided into a Foot or Shilling, and dimi- 
niſhes by that Number till it brings the Sum 
to a Period, which cannot be done by Deci- 
mals of 10's, except the Numbers bear a Pro- 
portion to the 4ths of a 100. | 

Obſerve, 1 ſuperficial Foot contains 12 Long 
Inches, 1 Long Inch 12 Short Inches, 1 Short 
Inch is divided into 12 Parts, 1 of thoſe 12 in- 
to 12 Parts, and ſoon till there is no Remainder. 
See the following Example, which ſhews the 
Value of every Place of Figures to che 1728th 
Part of a ſuperficial Inch. 


Feet Parts ads 44 


Ode. my 


= 


3 cths 


EIS . 
Long Inch = 
Short Inch — 


42 of Short inch — 
144 of Short Inch = 
1728 of Short Inch » 


 ApD1T1ON f D UODECIMALS. 


Stop at 12's in all the Parts, and at 10's in 
the Feet: This muſt be obſerved as a general 
Rule in all Sums work d by Duodecimalss. 

Bo Feet 


4: Again, ſee the following Example. 


Feet Parts 26 zd, 4ths foe 


= OO nes o+ o 0 


Jo ge 


8 00 anon 


„ Sayour 110109 Jo 8741 


ODOR O 0 0 co 


8 
E 


© S2yaU] 10 30 5 


Spur 1OYG 10 | S.7 I 


<a 9xPu] 100% 
> ou Bud 


* 


| 14 


— r TOI ves —— . ͤ»d!!vvvvv 
— — — 
Ly YO, * N a G 
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$UBSTRACTION of Dvoprmmars. 


| Obſerve to place the Sum of the greateſt 
Value in the upper Line, and plate Cyphers 
where there are no Parts. 

To ſubſtract Shillings, Pence and Farthings 


from "Oy and Pence, 
5 d. 
47+ © 


(Ne. 74) 9 9 


oo 
* B. Obſerve this > ia Rule in all Mone) 
Suns work'd by Duodecimals, to ſet in the 
Place of 2ds the Figure 3 for a Farthing, 6 for 
_ a Half-penny, and g for three Farthings; be- 
cauſe they are ſo many 12's of a Penny: The 
ar Sum will anſwer” for ſo many Feet and 
Farts. 
5 To ſubſtraft Feet and Parts, nn Feet and 
„ 


1 ed. 


ze ts. Sc. RAC 
Feet Parts wo 3ds 4ths zths 


: n 3 
25 150 ARG 


© © 


3. 


1 
. 

| 

| 


Short Inehes o fo 
r2's of Short Inches], 


Say, 10 from 14 and 4 remains; carry 1 to 3 
is 4, from 6 and 2 remains; 9 from 12 and 3 
remains; carry one to 6 is 7, from 7 and o re- 
mains; 5 from 11 and 6 remains; 3 from 10 
and 7 remains; carry 1 to 2 Is 3, from 9 and 
$ remains. 

Jo ſubſtract Feet and Parts tem Feet: | 


| Feet Parts zds zus 4ths 
A 7: 0:1. 0:07 6; 
ae. oY = 7.16 O01 


"= 


— 
— 
6 


Remains + 


Feet 


— 
— 


8 8 
8 & 
$43 
3 


144˙8 of Short Inches * : 


12's of Short Inches 


Say, 


F — 


* 


. - AI Ode —————————— err enee r — A, — 


5 
1 
"EH 
3 


. 
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Say, 11 from 12 and I remains; carry 1 from 
o and 11 remains; carry 1 to 10 is 11, from 12 


remains; carry 1 to 9 is 10, from 17 and 7 re- 
mains; carry 1 to 2 is 3, from 10 and 7 remains; 
carry 1 from 9 and 8 remains. 


* 


MULTIPLICATION of DvoDECIMALS. 


This Rule is call'd by ſome Croſs Multipli- 


cation, becauſe the Parts are work'd by the Feet 
croſs-ways. There are two Methods of work- 
ing theſe Dimenſions, and both are uſeful to be 


known (which I ſhall ſhew in the following Ex- 
amples;) but the moſt ready for large Dimen- 


ſions, is that done by the Rule of Practice, 
which is a Kind of Diviſion mixed with Multi- 
plication; but before a Learner proceeds, he 


muſt be acquainted with the * Parts of 12, 


as followeth. 
(Nv. 77.) 
2 
Equal] Parts of 3 is 


4 


5 ans 


TH: 


2 Foot or Shilling 


n 


%, 


Theſe are equal Parts, but the following are 
"ad Numbers, which muſt be taken in Pieces 


thus: Take 4 age wh is equal to 7 from 5 and 1 
remains equal to 5 ; again, rake 6 equal to + 


from 7 and 1 remains equal to 5; again, take 
4 equal to from 8 and the ſame remains; again, 
take 6 equal to 2 from 9g and 3 remains equal to 
43 again, take 6 equa: to 1 from 10 and 4 re- 


and I remains; carry 1 to 7 is 8, from 12 and 4 
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mains equal to 33 again, 11 cannot be taken at 


twice, but muſt be divided into three Parts, take 


6 equal to 3 and 5 remains, then take 4 equal to 
1 and 1 remains equal to ; but 9 and 11 
may be work'd a ſhorter Way, as 1 all ſhew 


in the proper Examples. 


— l 


1 
11 


No. 59.) 40 


Inches Pas 


12 


Ne. 38.) 1 4 
3 . 
"Pat Parts of 8. {+ .nq4 4 2Footor Shilling 
Divided into 9 1 4 equal Parts 
N 4 | 
11 1 * 


N B. 1 ſhall ſet an Erample of every Num- 

in order to ſhew the 
Work more diſtinct for the Benefit of Learners; 
and begin with 2, 3, and ſo proceed. 


ber of Inches in a Foo 


To know the Content of 8 Feet 3 Inches, | * 
5 Feet : 2 Inches. 


5-2 fs 


Content 


Fest 
Long Inches | + wv 
Short Inches O 8 


— EP N 9 m 
* — | R : 5 
I . / Das ab 47 > 4 
_ N. 7 3 * e TIE x « 
AST: iy , Ot rn TIO 7 —— : 
. RE? See? PVP . LEE OD + ; 


ArITHMETICK, Sc. Improvd. 53 


Firſt, multiply Feet by Feet, then 5 Feet by 
3 Inches, becauſe 3 is 4 of 12, ſay the 4's in 5 


is 1 Foot and 1 remains equal to 3 Long Inches; 
then 8 Feet by 2 Inches, becauſe 2 is 8 of 12, 
ſay the 6's in 8 18 1 Foot and 2 remains equal to 


4 Long Inches; then multiply Inches by Inches, 


ſay twice 3 is 6 Short Inches, where the Product 
of Inches by Inches amounts to 12 or upwards, 
the 12's are Long Inches, and the Remainder is 
Short Inches. This Rule is demonſtrated by 


the following double Scale of Feet and Inches, 


which is adapted to the Example. 

A double Scale repreſenting the foregoing 
= KT 5 
111213465 78 


— 


117 118] 1G 20 27/2225 241 


VESSEE — E 


D : 


Demonſtrations, ſee (No. 80.) The Number 
of Feet are 40, becauſe the Side A contains 3 
Feet, the Side B contains 5 Places of 3 Long 


Inches equal to 1 Foot 3 Long Inches; again, 


becauſe the Side C contains 8 Feet, the Side D 
contains 8 Places of 2 Long Inches equal to 1 
Foot, 4 Long Inches; this proves the Neceſſity 

of working croſs-ways, the Corner E is 6 Short 
Inches, which would be loſt if Inches be not 


multiplied by Inches. 
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% AS17211 [121 43 [14115 ee 


As 


5 | 
EGS oy SEAT a rr ran ee 2,5 


= 
— — ax — 8 — . — ” - 
3 22 — CEE * ö * I — — + - — 2 + 2 
—.— 0 * * — 4 = — ** . a — — = 2 — 2 D = A 
* 4 — * 4 — = - — 0 4 C — 
2 — * n " 8 — Sb - — 3 er 2 * 
pores 5 rn. LE” _ — 2 : 3 IT bs 
Ro es Ie e * * * — — 8 R 4 n — tg I : 2 - 
_ I * * 2 * = a add £ A £ : y 
a». 1% ow 2 * 1 9 », * — I r GP * B = 
& PAIL „ tt oo rt” t — „ - — 8 8 
— HO F q 4 — — 
- 8 P — — . 
s 


1 — ra 
* ry 2 1 T4 * 3 4 ſe. * A a © th 
" , . 1 : ** * 1 . ” - + - 
7 ** \ * In 2 4 x E 8 G 7 4 4 * 1 
- PR Y 4 "_ 2 ae» * ov » 4 — - - — n r 2 ths. Rv pn FS re : 8 TT : _ 
* * CS A tO ke. 32 a DB WP nh nd x =>. on. ne ERS 3 2 * . * 3 _— — a 5 ks 
6 * n : - l * 7 9 ST * wb” Sa 4 * * RY : 4 3 1 54 - 
4 ö - 4 n » . 2 L 2 hy 4 1 4 — 4 22 N 4 . — 2 * .- 0 ”= 8 Nu — 
r 12 % * . A fa x "2 N 4 — 3 a . E — my n : — : 2 7 4 . F _. 5 5 2 - k \ 2 84 
TRIER 2 ESO ENG - 8 . 1 a nf "7 oben 7 buy — vs it [I TO OT 1 2 RS p : — 1 — — 3 = 5 we LOTS — — — — > 4 * — 
— 2 2 — r „ "2, I... - — — 4 — * . 4 — T5 . — 2 — 8 — LR HE IE. 1.36 þ, 4 2d - —_ 8 r 4 3 l 
7 - — * 1 2 > : . * p 8 3 4 4 — 2 . 
N 112 K - 8 I" hn 4; a, „ 1 4 E 
5 . * ; * 8 ; > 9 h 
Org bas . . IEA a, 
= þ 
: 
” 
2 1 7 b T 2 h 


us n en > a —— a on 
L 5: I 3 * 
. > . 6— 3 r 8 
. TEE ee ww 
ot « 
—— 3 — ws * S. by 1 
7 — 2 ba Ak — 
« 25 5 7 3 ee 
* 8388 4 hs 
is on -_ + I 8 ++ 
—ů A 
= Ry n 
eB 2 money te — 2 2 
2 5 — = Sane”? = 
— 22 - - = bd - 


<q 


IA” 5 a LI” £2” : 
E OS % 
. py 4 — 5 
TY 4 PMs 


NN pn en EW OP 1 
— £2. ee Pn cds 
Ry BF Ss, 2. 


_ "+ . 
. Se 7 * 
= B 

= Actos. Any 

= << M . WS ” 
* 1 3 

py 


34 AnrrumpTics, c. Improvd. - 
As I ſaid before in the Introduction of Mul- 


tiplication, that there were two Methods of work- 
ing this Rule, which I ſhall ſhew by the two fol- 


lowing Examples; and, I think, the latter is 
beſt adapted for. ſmall Dimenſions, where the 


Multiplication can be done by Head. 


To work 8 Feet 3 Inches, by 5 F cet 2 Inches, 
by Muloplication of 12's, 


8-3 Multiplicand 
5 2 Multiplicator 


(No. 81.) ned 
| 4 3 


42 7 1 — 29 


Say, twice 3 is 6, and twice 8 is 16, a 4 and 


carry 1; 3 again 5 times 3 is 15 4 3 and Gy bor: - 


and 5 times 8 is 40 and 1 is 41. 


5 N. B. Obſerve this general Rule, eguiſet the 
Place of Feet in the Multi 3 under the 


laſt Figure to the Right of the Multiplicand, 
which gives every Number its proper Place. 
This is an excellent Rule for meaſuring ſmall 


Dimenſions, both ſuperficial and ſolid, as Mar- 


ble Slabs, Blocks, Sc. of which I ſhall ſet 


down ſome few Examples, before I proceed 


with 22 Rule of Practice. 


'To Imave the Content of 6 F ect 3 Inches 5 


3 1. 8 4 Feet 7 Inches and: 1. 


OY 


cn 92.) 


% * 
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6-3-6 Multiplicand 
; 4-7 -3 Muleplicator 
| G0 1 9 16:6 
©. $15S--6 
. 
2811746 
2333 3 
"——— = 
5 3 4- 
—d © Oo Oo 
| | he hm = 
1 
3 
2 7 


Say, 3 times 6 f is 18, a 6 and carry I, - aa ; 
times 3 is 9 and 1 is 10, and 3 times 6 is 18 a 6 
and carry 1; then 7 times 6 is 42 à 6 and carry 3, 
and 7 times 3 is 21 and 3 is 24 an o and carry 

2, and 7 times 6 is 42 and 2 is 44 an 8 and 

carry 3; again 4 times 6 is 24 an o and carry 2, 
and 4 times 3 is 12 and 2 is 14 a 2 and carry 1, 

and 4 times 6 is 24 and 1 is 
To know the Content of 4 Ver ect 9 Inches, by 
10 Inches and 3. 


49 . Multiplicand 
981040 Multiplicator „ 
— 4 6 Lo 

A 2 2 5 
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Say, 6 times 9 is 54 a 6 and carry 4, and 6 
times 4 is 24 an 4 is 28 a_4 and carry 2; then 
10 Times 9 is 90 a 6 and carry 7, and 10 times 
4 is 40 and 7 is 47 a 11 and carry 3. 
To know the Content of 7 Feet o Inches . 
and 2, by 3 of an Inch. 


7-0-9 Miultiplicand - 
„ dog Multiplicator 
63 6 9. 
| „„ 
o 6 3 6 9g Content 
+: i | 
8 2 2 22 
1 323 5 
— — 
n 5 5 
„ 8 
off — | 
= F 


45 know the Content of 12 Feet, by 7 In- | 
ches and 1. : 

EE oo bh x.” Multiplicand 

027 3 Multiplicator | 


- © Content 


| 
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To know the Content of a Block 6 Feet 4 
Inches and 4 long, 4 Feet 5 Inches and 4 wide, 
and 3 Feet 2 Inches and 4 deep. 


6246 Length 
| 4-5- 3 Breadth 
(No. 86.) 17 1 6 
"7 10-0 
25 6 O 


or 28-3-5-7-6 Superficial Content 


-2- 3 Depth 


7 -o iO. 4-106 
VVV 
8410-410 - 


ö 


| 
| 
| 


90-2-0 - 8-1-10-6 

„„ Wa 7 

. . vp I 5 55588 

” . O 

SES EIS 5 

= 2, Ts 2 U . 
83 2.2 88 2 5 
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3 e Un 

8 8 „„ 

| | „ 
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FF, 
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NB The Great oY is 144 Cube lacks 


755 the Tg Inch 1s 12 ditto. 
The two 


1 ä 


F aſt Figures to the Right, in the 5 
ſuperficial Content, may be thrown away be- 
30S. of ſmall Value, but was work'd in the Ex- 


. 
1 
MM 4 


58 AnxirnMRTIek, Cc. Imptov d. 
ample, to ſhew that this Rule brings all Dimen- 
ons to a Period. a 


of Large Dimenſions «done by the RuLE of 
TRACT 1.CHE. 


To know the Content of 3 Feet 1 Inch, by 
15 Feet 2 Inches. 


2 
15.2 


471-5 2 Content 


Firſt, Multiply Inches by bebe fay, twice 1 
is 2 Short Inches; then 2 Inches by 31 Feet, 
becauſe 2 is 5 of a Foot, ſay the 6's in 31 is 
5 Feet and 1 remains equal to 2 Long Inches: 
then 13 Feet by 1 Inch, becauſe 1 Inch is 1 of 
2 Foot, ſay the 12's in 15 is 1 Foot and 3 Long 
In ches remains, then multiply Feet by Feet. 
© To know the Content of 798 F cet 3 122 855 


4 * F cct 4 9 
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W 
3924 


2998 2 Content 


Multiply Inches by Bk ſay 4 times g is 
12 equal to 1 Long Inch, then 76 Feet by 4 
Inches, becauſe 4 Inches is + of a Foot, ſay the 
3'sin 7 is 2, and the 3's in 16 is 5 Feet and 1 re- 
mains equal to 4 Long Inches; then 39 Feet 
by. 3 Inches, becauſe 3 Inches is 4 of a Foot, 
lay the 4's in 39 is 9 8 and 3 remains equal 
to 9 Long Inches; then multiply Feet by Feet. 
To know the Content of 764 Feet 5 Inches 
by 429 Feet 6 Inches. 


3 11 '6 Content 
+ Mukiply 
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Multiply Inches by Inches, ſay 6 times 5 is 

30, equal to 2 Long Inches and 6 Short ones 
remain; then 764 Feet by 6 Inches, becauſe 
6 Inches is 4 a Foot, ſay the f of 7 is 3, the x 
of 16 is 8, and the 4 of 4 is 2 and o remains; 
then 429 Feet by 5 Inches, becauſe 5 is no 
equal Part of a Foot: Work by 4, that being 3 
of a Foot, ſay the 358 in 4 is 1, the 358 in 12 is 
4, and the 38 in 9 is 3 then by 1 Inch, ſay, 
the 12's in 42 is 3, the 12's in 69 is 5 and 
Li Inches remain; then ane Feet by 
Feet 
To know the Content of 94 Feet 7 Ro 
by 83 Feet 8 Inches. | 


Ne 90.) DS, 


2913 - 5-8 Content 
Multiply Ioches by 8 ſay 8 times 7 is 


4H 56, the 12's in 56 1s 4 Long Inches, and 8 


Short ones remain; then 94 Feet by 8 Inches, 
becauſe 8 1s no equal Part of 12; work by 4 
twice repeated, ſay the 3's in 9 is 3, the Z's in 

4 is 1 and 1 remains equal to 4 Long Inches; 
ſo again, then 83 Feet by 7 Inches, becauſe 7 
18 


Hd 


ARITHMETICK, Sc. Improv'd. 61 
is no equal Part of 12, work by 6, ſay the 3 of 


8 is 4, the Z of 3 is 1; and 3 remains equal to 


6 Long Inches; then by 1 ſay the 12's in 83 is 
6 and 11 Long Inches remain ; then multiply 
Feet by Feet. 
To know the Content of 37 Feet * TOO 
by 23 Feet 10 nene, 


899 8-6 Content 


Say, 10 times 9 is go, the 12's in 90 Is 7 
Long Inches and 6 ſhort ones remain; then 37 
Feet by 10 Inches, becauſe 10 is no equal Part 
of 12, work by 6 and 4: Say, the 3 of 3 is 1, 
the z of 17 is 8 and 1 remains equal. to 6 Long 
Inches; then by 4, ſay, the 3s in 3 is 1, the 
3's in 7 is 2 and 1 remains equal to 4 Long * 
ches; then 23 Feet by 9 Inches, becauſe 9 i 
no equal Part of 12, work by 6 and 3, lay, ty 
3 of 2 is 1, the 3 of 3 is 1 and 2 remains equal 


19 6 Long Inches; then by 3, ſay, the 4's in 


23 is 5 and 3 remains equal to 9 Long Inches: 
Or thus; tay, the 3 of 23 Feet is 11 and 6 
Long | 


62 ArrTamerTICE, &c. Improv'd> 

Long Inches, and the # of 11 Feet 6 Long In- 
ches is 5 Feet 9 Long Inches, becauſe 3 is the 
+ of 6, therefore its Product muſt be ſo in Pro- 


portion; then multiply Feet by Feet. 


To know the Content of 32 Feet 11 Inches - 
by 18 Feet. 


31 211 
18 — 2 
ets oe 
(N7.-92.) 3 
| 133 6 
256 ö 
5926 


Work 18 Feet by 11 Inches, 0 11 is 

no equal Part of 12, work by 6, 4 and 1, ſay, 
the 1 of 18 is 9; then by 45 ſay the 3's in 18 
is 6; then by 1, ſay the 12's in 18 is 1 and 6 
Long Inches remains: Or thus; take 18 Inches 
from 18 Feet, and 16 Feet 6 Long Inches re- 
. for the Content; then multiply Feet by 
. . | 
TO know by the Rule of Practice the Con- 
tent of 16 Foot 3 Inches and A by I4 Foot 7 In- 
ches and 4. 


Firſt, Obſerve Parts of Inches by is of bs 


ches, the 12's are 12's of Short Inches, and the 


Remainders are 144's of Short Inches; Parts of 


| Inches by Inches, the 12's are Short Inches, and 


- the Remainder is 12's of Short Inches ; Parts of 
Inches by Feet, the 12's are Long Inches, and 
the Remainder is Short Inches; again, Inches 


by 


„„ 2; 1 
3 


| 
| 


| 


| 


- 144's of Short Inches NA | : 


* 
- 
12's of Short Inches > 


Feet Q& 
Inches 


Long In 


z Short Inches Iz - 
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by Inches, the 12's are Lon g Inches and the 
Remainder is Short Inches; again, Inches by 
Feet, the 12's are Feet and the Remainder is 
Long Inches. See the following Example. 


VM. B. Carry on the Work as the croſs Lines ; 
direct; begin with 2ds by 2ds, ſay, 3 times 6 is 18 
equal to r of a Short Inch, and rg of the an: 
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then 2ds by Parts, ſay 3 times 3 is , of a Short 


Inch; then Feet by 2ds, ſay the 4's in 16 are 4 


| Long Inches; then Inches vp Parts, ſay the 2 


of 7 is 3 Short Inches and ; then Inches by 
Inches, ſay 7 times 3 is 21 equal to 1 Long 
Inch and 9 Short Inches; then 16 Feet by 7 
Inches, ſay the 3 of 16 is 8, and the 12 in 16 
is 1 Foot 4 Long Inches; "then 14 Feet by 6 
Seconds, y the 1 of 14 is 7 Long Inches; 
then 14 Feet by 3 Inches, ſay the 4's in 14 is 3 


Feet and 2 remains equal to 6. Long Inches; 5 
then multiply Feet by Feet. 


To know the ſolid Content of a Piece of 


Timber 25 Feet long, Scantling 1 Foot 3 In- 
ches, by 1 Foot 2 Inches. 


1 Breadth 
1 


. 25 Feet Long 
"T_T 
25 


36 8 1 Content 
Say, twice 3 is 6, and twice 1 is 2, then 


once 3 is 3, and once 1 is 1; again by the 


Length 25 Feet, ſay the 1 of 25 is 12 e- 


ual to b Foot, and 6 Long Inches remain 
equal to + a Great Inch or 72 Cube Inches; then 


25 Feet by 5 . 11 the 378 in 25 is 8 Feet 


and 
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and I remains equal to 4 Great Inches; then the 
12's in 25 is 2 Feet and 1 Great Inch remains 
then Feet by Feet. 


See the ſame Dimenſion the common Way. 
137 
1 Inches 
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hos 
210 
25 Feet Long 
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14405250036 fert 
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So che Content is 36 F cet, 5 Great Inches and 
6 Long Inches. 
To know the Content of a Piece 95 T inden 


31 Feet 6 Inches Long. Scantling.1 Foot 5, by 
1 Foot 8. 


1 4 5 Scantling 


| No. 96.) | I 


| 


0 Y > f WD, : 
21-6 Length a 
4 * 


G 
4 
; 

do 
1 


de Inches > 
Long Inch 


26 Content 


es A 
FRO Inches © 


Say, 5 times 5 is 25 a 1 bd carry 2, and F 2 
times 1 is 5 and 2 is 7; then once 5 once 1 
then 6 times 1 is 6 and 6 times o is o, and 6 
times 2 is 12 a © and carry 1; again, 31 by 1, 
the 12's in 31 is 2 Great Inches and 7 Long In- 
ches remains; then Feet by Feet. Y 
See the ſame Dimenſion the non Way. 
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(No. 97.) 


02 © 5 | 
316 The 6 Inches are added 
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The Content is 6327-6. See (No. 96.) 
To know the ſolid Content in Yards of a 
Cellar, 33 Feet 4 Inches Long, 25 Feet 6 In 
ches Wide, and 7 Feet 9 Inches Deep. 
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Firſt, multiply Inches by Inches; ſay, the + of 
4 is 2; then 33 Feet by 6 Inches, ſay the 2 of 
3 is 1, the + of 13 is 6 and 6 Long Inches re- 
mains; then 25 Feet by 4 Inches, the 3's in 
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25 is 8 and 1 remains equal to 4 Long Inches; 
then Feet by Feet: Again, work 849 Feet by g 
Inches, becauſe 9 is no equal Part of 12, work 
by 6 and 3, ſay the r of 8 is 4, the + of 4 is 
2, the 2 of 9 is 4 and 6 Great Inches remains; 
then the 1 of 424 Feet 6 is 212 Feet 3 Inches; 
then Feet by Feet, and divide by 27 for Cube 
Yards. _ 4 n 
Of the MASUREMRENT of ANGLES. + 
Obſerve this Rule in the Meaſurement of all 
Angles : Multiply the whole Baſe by fl the Per- 
pendicular, or the whole Perpendicular by + the 
Baſe, See the following Demonſtration.” - 


BY 
4 l | 
1 * 
* * 
LLL 
1 $a 
4 


(Ne. 99.) E FI 


= 


„% „ „ „4% %%% neee MN ve 


16260 22 $3408 30s 4.88 ITY » 


45 . 
See Fig. (Ne. 99.) The Line EF is equal 
and parallel to: the Baſe AB, and cuts the Per- 

pendicular CD in the Middle at I, becauſe the 

Angle CIG is equal to the Angle G EA, and 
the Angle CIH to the Angle HF B; therefore 
the Parallelogram AE F B is equal to the Angle 
AC, which proves the whole Baſe by; the 
Perpendicular to be the true Meaſure of the gi- 
ven Angle AC B; again, the Perpendicular CD 
5 | 4 Cuts 
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cuts the whole Angle and Baſe in the Middle, 
and the Line BK is equal and parallel. to CD., 
and the Angle CK B is equal to the Angle 
BOD Cor CDA, and the Parallelogram, CKBD 
muſt be equal to the given Angle ACB; Which 
alſo. proves that the whole Perpendicular,” by + 
the. Baſe, = the true Meafure of the given 
Angle AC 
To know the Content of an Angle whoſe 
Baſe is 8 Feet 4 Oy: n its ne 
5 7045 Inches. . 
6 N Fi; a " "hole Bats © NPI 
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Of the Meacurenant of CIRCLES. 


"Obſerve this general Rule: Multiply 1 the 
G e by; the Diameter, or the whole 
Circumference by 1 of the Diameter. Demon- 
ſtration: A Circle contains an infinite Number 
of Angles tending to the Center, whoſe Baſe is 
the Circumference, and = the Diameter their 
Ferpendicular. 
See (Ne. 102.) Becauſe the Circumference B 
is their Baſe, and AB of the Diameter is z 
their Perpendicular CB, the whole Circumfe- 
_ rence multiplied by + of the Diameter proves to 
be the Meaſure of the Circle; again, t the Cir- 
cumference or Baſe B multiplied by CB, the 
whole Perpendicular orz Diameter proves, alſo, 
that: the Circumference, by + the Diameter gives 
the ſame Content or Meaſure. See (Ns. 99.9 | 
for the Demonſtration or Anas. 


(Ns. 102.) 


The next Thing to I tered is to find 
the Length of the the Circumference by a given 
| ; Diameter; 


F Y 2 5 
— 7 


52 Anat rier= Se. Improvid. 
Diameter; which i in common Practice is, As the 
Diameter 7 is to 22 the Circumference, ſo is the 

iven Diameter to the required Circumference; 
and it muſt be. obſerved, that the Length of 

| Curves, and moſt other mathematical Propor- 
tions cannot. ſo. well be found by Duodecimals 
as by Decimals of 10's; therefore I ſhall exe- 
cute moſt of the following Examples by the lat- 
ter Rule. 

Let the Diameter of a Circle be 14 Feet; z to 

know the Circumference, work by the Rule of 
3, ſay as 7 is to 22, ſo is 14 the given Diameter 
to the Circumference required. 


222214 
36. * 


(No. 103.) 88 
Vdc 


——— 


70 308 (44 Circumference 
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T O 1 the Contine OY a Circle whoſe Di- 
meter is 14 Feet. 
22 Falf 6 
* 194). / 3 - FAR the Diameter 


154 Content 


Or thus, 44 Whole Circumference 
3: S One 4th of the Diameter 
(Ne. 1 N 


154.0 Content . 
. | An- 


AxITHNMETIck, &c. Improvd. 73 
Another RULE to Meafure à CIR CLE: 


Let the Diameter be the ſame as. aboves 
ſquare the Diameter and multiply the Produ& 
by 11 and divide by 14, the Quotient is the 
Content of the Circle require. 

7 ORD 
f 7 Diameters 
. 
V | 
196 Content of Diameter 
11 % bp S 
J it... ion 37s 
e ＋ 02 tow 
14)2156(154 Content eb 
14 ; 2 10 TE "x 
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4 1 8 
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Content of Square 196 


F 


- It may be aſk'd from whence theſe Propor- 
tions derive ? Anſwer, The Content of the 
Circle is to the Square of the Diameter, as 11 
is to 14, For Example, a Square whoſe Sides are 
14 contains 196, and a Circle whoſe Diameter 
is 14 contains 154, as in the foregoing Example, 
which to prove, divide the two Contents each 
by 14, the 
and the Quotient of the latter 11. a 
following Examples. 


140196014 
„ 


(No. 108.) _— 
8 55 
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Quotient of the former will be 14, 
See the two 


* 
\ 4 
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Theſe Examples ſhew the Derivation of the 
Numbers 11 and 14; but the Reaſon of their 
Application is thus, The Content of the Dia- 
meters Square, See (No. 107.) is ſuppoſed to be. 
divided into 14 equal Parts, and the Content of 
the Circle inſcribed therein is equal to 11 of 
thoſe Parts; therefore the Content of the Square 
is multiplied by 11, and divided by 14 to give 
the Value of the 11 Parts contained in the Cir- 
cle. The Reaſon of this Rule may be account- | 
ed for in this plain Manner. Suppoſe 457. was 
to be divided into 9 Parts, and 6 of thoſe Parts 
were requir'd? It's known by Head, £ of 45 is 
30; however, multiply 45 by 6, and divide by 
9, the Quotient is 30. See the fein Ex- 
amp. 
SAY 45 
* I 10.) 6 
90275030 


Ta find the Content of a Circle by in 
the Diameter, and multiplying its Product by 
the given Pecimal. 7857. Let the Diameter be 14. 


a 
4 Diameters 


(NY, 132): . 
„ Decimals 
1372 | 
980 

15 68 

. 
153.9972 Content 

ES 
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The given Decimal is found thus 


1100 11 
l 


14) 1 1000. 7837 Decimal 
inn), "T6 
| | 112 


9 Add a Cypher 
70 


— — 


100 Add a . 
98 


To find the Diameter of a Circle, whoſe 
Area ſhall-contain a given Number, let 154 be 
the ſuppoſed Area, which multiply by 14 and 
divide by 11, the ſquare Root of the Quotient 
is * Diameter required. 


154 Given Area 
14 
me 
(e. 113.) 1. 
5 11)2156( 195 Quotient 
TS 
103 . | 
66 | 


ant -:: Br 
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Dfviſor Dividend Quotient | 
1)196(014 Root or Diameter re- 

I quired 
24)096 
(No. 114.) 96 


0 
N. B. This Rule, except extracting the Root, 
is no other than (N“. 106.) reverſed. 


Of the Square ROOT. 


The Square Root is ſomewhat more difficult 
to be underſtood than other common Rules; but 
is of ſo excellent Uſe in many Things, that a 
| Perſon cannot make any material Progreſs in the 
Mathematicks (nor with Juſtice call himſelf a pro- 
per Meaſurer) without a perfect Knowledge 
thereof. It is work'd in ſome Meaſure like Di- 
viſion, and conſiſts of Diviſor, Dividend and 
Quotient (the latter is the Root.) Obſerve this 
general Rule in all the whole Numbers of the 
Dividend, when they are even in Number of 
Places; begin with 2 Figures and ſo continue, 
but if they are odd as in (No. 114.) begin with 
the firſt to the Left, and bring down the other 
by two Places of Figures to every Period. See 
(Ne. 114.) Begin with 1 to the Left, ſay the 
Square of 1. is 1 Place, 1 in the Quotient and 1 
in the Diviſor, and ſay once 1 is 1 from 1 and 
o remains, make a Dot over 1 to denote it has 
been work' d; then bring down 96 and double 
the firſt Diviſor 1, which bring down to a ſe- 
cond Diviſor, and mind to leave Room to the 
- | | Right | 


78 ARITHMETICK, Cc. Improw d- 
Right of the new Diviſor for another Figure; 
then conſider how many 2's in 9, ſay 4, ſet 4 
in the Quotient and 4 in the Diviſor, and mul- 
tiply as in Diviſion; ſay 4 times 4 is 16 a 6 and 
carry 1, and 4 times 2 is 8 and 1 is 9; then 
ſubſtract 96 from 96 and o remains; the Root 
is 14 without any Remainder. | 
Suppoſe a cylindrical Veſſel was to be made 
25 Inches deep, and to contain 84973 Cube In- 
ches, it is required to know the Diameter? Firſt, 
divide the given Number of Inches by 25, and 
multiply the Quotient by 14, and divide by 11, 
the Square Root of the laſt Quotient is the Dia- 
meter required, Pa. 
Diriſor Dividend Quotient | 
25)84573(3398.92 To be carried to 
OS the next Example 
_— 
15. 
if 255) 1 MPF 
14 0 (Ns. 115.) 225 
9 yo. 223 
200 
230 Add a Cypher 
225 h 2 
50 Add a Cypher 
$0 + (1 
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0 : 
3398.92 
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3398.92 
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Given Number 


14 


—— 


Given Numbers 11) 47 584.88(432 5.898 Carried to next 


„ 


35 
33 


28 
22 


2 Dot 


| * 
FFT 


he Quotient 


in t 
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98 Make 


3 
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v — 4 
r — 1, 2 
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20 Add à Cypher 
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Bring down the Quotient, and extract its 


Square Root. 


Root in itſelf, and adding the Remainder : If the 


Quotient, and the 4 Cyphers which were added 
in carrying on the Work. 


- Dividend Quotient | 
Diviſor 604325. 8 16g 7715 Root 
36 
126) 725 
625 


1307)10089 
W 
I 374709408 
92029 


I 1 Mkeo Add 2 cyphers 
11% ----... 


131 542 973659 Ade 2 Cyphers 
6577125 


788775 Remains 


The required Diameter is 65 Inches, and 
22 of an Inch. 8 
Now prove the Work by multiplying the 


Work is right, the Product will be equal to the 


_ 118) 


Abrruvinvitx, "Ga bern : f 


65. n 
IT T 
Noe. 118.) 328 8575 
. 657 715 
4 604005 | 
4004005; „ 
ICI 79. 
3946 290 


* W 


4325. 6g 02 1225 Product | 
78 8775 Remainder . : 
4325, 80 81 0000 Proof 8 


See (Ne. 117. ents the bis of whole 
Numbers are equal, work 43, their greateſt 
ſquare Number is 6; ſet 6 in the Quotient and 
an the Diviſor, and multiply as in Diviſon; ſay 
6 times 6 is 36 from 43 and 7 remains; then 
bring down 25 to 7 and double 6 in the firſt 
Diviſor, and bring it down to the ſecond Divi- 
| for, and obſerve as before caution'd in (N®.114.) 
to leave Room for a Figure to be added on the 
Right, becauſe as yet, there is only 12 ſup- 
poſed to be in t the ſecond Diviſor; then conſi- 
der how many 12's in 15 Er mi it may be 
thought to go 6 times; multiplying 1 it is 
found 3, place g in the Quotient and: 5* 16) the 
Diviſor, ſay 5 times 5 is 25 a 5. and carry 2, 
and g times 2 is 10 and 2 is 12 a2 and carry 1, 
and 5 times 1 is 5 and 1 is 6, from 525 and 


100 remains; make a Dot in the Quotient, bring 


nn the Decimals: 897 then double the laſt 
22 M Figure 
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Figure of the ſecond Diviſor, and bring it down 
to a third, which makes 130, the 7 is ſuppoſed 
to be as yet unknown; - conſider how many 13's 


in 100, or 130'S.1m 1008, ſay 7, ſet 7 in the 
Diviſor and 7 in the Quotient, and multiply as 
in Diviſon, the Product is 9149 from 10089 


and 940 remains, to which bring down 81, 


double the laſt Figure my the third Diviſor, and 
bring it down with the other Figures to a fourth 
Diviſor, which makes 13 14, the 7 being ſup- 
poſed as yet unknown; then conſider how many 


times 13 in 94, or 131 in 940, ſay 7, mul- 
tiply as before and the Product will be 9202, 


from 9408 and 2052 remains: Now the Divi- 


dend is all brought down, it may be carried as 
far as a Perſon pleaſes, by adding 2 Cyphers to 
every Remainder, and doubling the laſt _ 


of each Diviſor. - 

To extract the ſquare Root of 698. 5449. 
This being an odd Number of F igures, begin 
. che firſt to the Left. 


 2)6985499(2643 99 
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524 2254 
ro 50 2096 
ws? 2055 0 
13849 


ee Add 2 1 


„ Add 2 more 
1 24179 Remains Has 
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Say, the ſquare Number in 6 is 2, place 2 in 
the Quotient and 2 in the Diviſor, and multi. 
ply as in Diviſion, ſay twice 2 is 4 from 6 and 

2 remains, to which bring down 98; then double 
the firſt Diviſor and bring it down to a ſecond, 
and ſay, the 4s in 29 is 6, place 6 in the Quo- 

tient, and 6 in the Biviſor, and multiply as in 

Diviſion, the Product is 276 from 298 and 22 
remains, to Which bring down 54, double the 
laſt Figure of the ſecond Diviſor, and bring it 
down to a third, the fourth being ſuppoſed not 

yet known; ſay the 52 in 225 is 4, place 5 in 
the Quotient and ; in the Divifor, and multi- 
ply as before, the Product is 2096 from 2254 
and 158 remains; to which bring down 99, 
double the laſt Figure of the third Diviſor, and 
bring them down to a fourth Diviſor, the 3 be- 

ing ſuppoſed not yet to be known; ſay the 52's 
in 185 is 3, place 3 in the Quotient and 3 in 
the Diviſor, and multiply as before, the Pro- 

duct is 13849 from 15899 and 30 remains; 
add 2 Cyphers to the go and make a Dot in the 
Quotient; then double the laſt Figure of the 

fourth Diviſor, and bring it down to the fifth, 
the Diviſor 5286 is larger then the Dividend 
5000 ; becauſe there has been 2 Cyphers added 
thereto, and it does not exceed the Diviſor, add 
a Cypher to the Quotient, and two more to the 

Dividend, and by working as before the Figure 

9 will be found, which add to the Quotient 

and Diviſor and multiply and ſubſtract as be- 


5 fore; and ſo you may continue by adding Cy- 
phers, but the ſecond or third Places of Deci- | 

bo mh is ſufficient for any practical Bufinels. . (0 
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To meaſure the Segment of a Circle, whoſe 
Baſe or Cord-Line is 48 Inches, and its perpendi- 
cular Height or Verſed * 12 Inches. See 


wits | . 
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* . 4 
* 3 


| | (ee. 0 — 96e — . 0 vavenenocvuce . | 


. E 3 TO” .. 
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As the Meaſurement of a Circle is demon- 


firated by its Area, containing an infinite Num- 


ber .of Angles tending. to the Center, whoſe 


Cord or Baſe is the Circumference. See (Ne. 102.) 


for the ſame Cauſe the Area of the Sector AD 


BE muſt be found; from which ſubſtract the 
Area of the Angle ABE, the Remainder i is the i 


Area of the Segment ADBA. 


Obſerve: Square AC, half the 2 Cord, 
; 4 divide its Content by the Verſed Sine CD, 
the Quotient is the Length of CE, to which add 


CD, their Sum is DF or 1 See the follow - 


1 ing Example. | . N 24 


— 


Products together; then extract the ſquare Root 


nuſe. See the es: Examples. 


Ne. 123.) 
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25 Falf the Cord- Line e- 


3 qual to AC 
96 e 
(Ne. 121.) * „„ 
1 057600 En r 
48 12 Verſed Sine CD 
96 60 Diameter FD or GH 
Þ 


The- Diameter of- the whole Circle being 
found, the next Line wanting is the Hypothe- 
nuſe AD, ſquare AC and CD, and add the 


of their Sum, the Quotient is the Hypothe- 


_ Half the Cord-Line 6 
00 to AC 


— 
2 
— 
2 
to 
'S] 
81 


9.4 2 Product added 
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acts 8 32 Root or Cord AD 
4__ 
46)320 
276 _ 
528)4400 Add 2 Cypher 
*. 124.7 482&:;;1! ©: 
63630175 1 2 Cypher 
1608 
120 e 51100 Add 2 Cyphers 


107324 
43776 Remains 


- Next, multiply the Root laſt found by 8, 


then from the Product ſubſtract AB, the Cord 


of the Segment, and divide the Remainder by 


E the Quotient is the Length of the Arch- 


ADB. See the following Examples. 


26. * Root or Cord AD 
8 Given Number 


f 1 Ge. 125) : In 870 Product 


48.000 AB 


Given Number 3088. T5 55.552 Arch-Lin AB 


: * 15 * 


Now 
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Now multiply the Arch-Line ADB, by 4 
of the whole Diameter DF, the Produ is * 
ſuperficial Content of the e See the or 
lowing Example. „ 


55.552 An i ADB 
aa is 7 15 One Fourth nt FD. 
(No. 126.) 277 760 
Kg 555 52 


F 


— 


833 280 $opetical Ootentof Sie ADEE 


Now meaſure the Angle of ABE, and ſub- 
ſtract the Content from chat of the Sector AD 
BE, the Remainder is the Meaſure of the Seg- 
ment required ; firſt conſider the whole Dia- 
meter FD 1s 60, its 1 DE is 30, from which 
ſubſtract CD 12, and 18 remains for CE. Sets 


f the following Examples. 
4138 Cord- Line AB 
. . 9 Half the Verſed Sine CE 


432. Content of Angle ABE 


„ 433. 28 Content of Sector A DBR 
(Ne. 128.) q 4.32.00 Capper Angle ARE 


1 


N 401.28 See Segment ADB require 


N. B. The foregoing Rule for Meaſuring the 
Segment of a Circle, is too tedious in common 


Practice, and there are ſeveral other Methods 


5 adapted for that Purpoſe; in curious Marble, &c. 


it's proper to meaſure to the greateſt Exactneſs, =_ 


which 
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3 Air Tfex, G Improved, 
which may be done thus: See (No. 120.) Des 
{cribe the Sector ADB E, and find its ſuperficial 


Content; then take the Length of the Arch 


by a Line, and proceed as in (Nos. 126, 127 and 
128 ;) but in groſs Materials, multiply the Cord 


or Baſe by 2 of the Verſed Sine or Perpendicu- 


lar, its Difference from Truth being of no ma- 
. ME wa - Ws 3 
To find the ſuperficial Content of an Ellipſis 
or Oval, ſee (No. 129.) which is a Circle with 
2 Ovals inſcribed therein of equal Diameters, 


but different Curves; the innermoſt may be call'd 
the mathematical Ellipſis, becauſe its two Dia- 


meters multiplied into each other, bears the 
ſame Proportion to its Area, as the Square of 
the Circle's Diameter does to its Area: The 
outward Curve is deſcribed by the Interſection 
of Lines, or by the Trammel, and ſometimes by 
a Line and Pins; but all theſe make the ſame 


Curve and is quicker in the Hanches than the 


former, 'which makes' a Difference in the Mea- - 


« a 1 „ 04 


- 
Po 


« \\ 
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ARITHMETICE, Ge, Improyd; 89 
To know the ſuperficial Content of the in- 
ward Ellipſis, let the tranſverſe Diameter AB be 
36, and the conjugate Diameter CD 18 mul- 
tiply the one into the other, and their Pro- 
duct by 11, and divide by 14, gives the Con- 
tent required. See the following Example and 
(Ne. 106.) 88 | 

36 Tranſverſe Diameter AB 
18 Conjugate Diameter CD 
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W See the ud Elli fis in 


(No. 129.) Becauſe the Circle AF BG is divided 


into equally diſtant parallel Lines, and the conju- 
Bin. Diameter af the Oval, is equal to half the 
iameter FG of ems Circle, and GD, DE, EC 


and CF are equal, ſo is 1 to f, 2 to 2, 3 to 3, 


and ſo on; therefore, the inward Oval muſt be 


equal to half the Circle, and hear the ſame Pro- 


portion to AB, and CD multiplied into each 
other, as the Circle does to the Square of its 


Diameter. 
VN. B. See the outſide Curve Ne. 129.) I have 


meaſured ſeveral Sizes of theſe practical Ovals, 
and find their ſuperficial Content to be near 2 
Part more than a mathematical Oval of the ſame 


Diameters ; therefore I think it the beſt Rule to 


meaſute: them as ſuch, and add pr Part of the 
Product to itſelf; otherwiſe it will he ſo myo 


deſs than its real Meaſure. 
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Tu ſind the. ſuperſſeial Co ntent of che Face 
o s Globe: Multiply the Grevmaſenends by the 
D the Product 3 is the Meaſure; requir- 
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To know the fuperſigia Content of a Globe, 


whoſe Diameter is 20. See the following Ex- 
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To know the ſuperficial Content of à Globe, 
: whoſe Diameter is 24 Inches. N the follow- 
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. Demonſtration. See (No. 136.) This Figure 
proves the Face of a Globe to be equal to 4 
times the Area of a Circle of the ſame Diame- 
ter, ag is 24 Inches, and the Semi-Diameter 
Ah is divided into 4 equal Parts at QR T, and 
TB is ſubdivided by w, and wB by y; the 

dotted Lines are perpendicular from AB to the 
Quadrant aB, which gives the ſeveral Diviſions 
por the Angle ADE, See the Angle ABC 
with, its Diviſions, ſuppoſed to be draun on 


dae Circle or Baſe of one of the Semi-Diame- 
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94 ARITAMETICE,::Goy Improy'ds 
ters of the Globe; then ſee the Angle ADE, 
ſuppoſed to be that Part of the — of the 
Globe, which is perpendicular over the Angle 
ABC, whoſe middle dotted Line A 4, is equal 
to the Curve of the Quadrant aB; becauſe AO 
of the Angle ADE is equal to ab on the Curve 
a B, and OM equal to vc, and M K to cd, and 
KH to de, and H F to ef, and FD to f Bj again, 
becauſe OP is equal to and MN to RS, 


yz, and DE to BC; which proves the Angle 
ADE muſt be to the Angle ABC, as the ſu- 
perficial Face of half the Globe is to its circu- 
ar Baſe, and by meaſuring. every Diviſion on 
the Line AE, ſeparate by their ſeveral Widths, 
which when added together produce 48, and 
is double the Angle ABC, becauſe AB is 12, 
and BC is 4, the latter cabnot produce more than 
24, Which proves half the ſuperficial Face of 
the Globe to be equal to twice its Baſe, conſe- 
wy the other Half muſt be equal to the 
ame ; but obſerve, the more Diviſions the An- 
gles are divided into, the nearer it is to Truth; 
becauſe, the Face of a Globe is made up of an 
infinite Number of Circles,” whoſe Axis is their 
Center, therefore cannot be demonſtrated to Per- 
fection, no more than the Circle can be ſquared 
by its infinite Number of Angles; yet they an- 
ſwer as near Truth as Men can deviſe. 
I IN (Ne. 136.) gives the Lines for the co- 
vering a Globe, or Nich with any of the uſual Ma- 
— and the Angles may be of any Size, fo 
they are divided in the ſame Proportion to each 
other; but obſerve to make true Joints by tack- 
ing in 2 Nail or Fin in every Teint of the Di- 
47 . viſions, 


_—_— 
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and KL to TV, and HI to WX, and FG to 


Front, and find a Circle 


its Area is equal to the ſuperficial Meaſure re- 
quired. | '' !* 


Let the kite AB of the Nich, be 6 F. eet. 
See (Ne. 137.) | 


(Ns. 137.) 
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Amrum TIck, Gr. Improwd. gg 
viſions, as in Ao MKHFD, and bend a thin 
Rule to touch them all at once, which will give 
the true curve Joint; ſo of AE, &c. 

Io know the ſuperficial Meaſure of the Crown 
of a Nich, take its whole Diameter acroſs the 
rtionable thereto ; 
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Long Inches” * 4 wo 


The Meaſure of the Nich is 28 Feet 3 Ling 5 
Inches, and 722 of an Inch remains. 
Demonſtration. See (No. 137.) Becauſe the 5 
ſuperficial Face of a Globe is 4 times more than 
the Area of a Circle of the ſame Diameter, a 
Nich being 4 of a Globe; its ſuperficial Face 


muſt be equal to the Area of one Circle of the TE 
_ ſame Diameter. | 


To find the ſuperficial Content of a Wall 40 


Feet long, in which are 6 different Heights at 
_ " one Diſtance to each other; to the ſingle 


Height of the two outſide Lines AB, and 
LM add double that of the inſide Lines CD, 

EF, GH, IK, and multiply half their Sum by 
one Space, the Product is the Content required. 
Zee 26 1 0 and the following Example. 


(No. 1 40.) | 


and LM are ſet down ſingle, becauſe they each 
_ repreſent but one Side of a Space; but thoſe in 
the Middle each repreſents two; they are halved, 


Tel Sides of unequal Lengths, are added together, 
and their Half is the true Mean to multiply by 
the Width, whoſe Product is the true ſuperfi- 
„ 1 15 
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Demonſtration. The two outſide Lines A B, 


becauſe all ſuperficial Planes which have two paral- 


0 _ _. Suppoſe 
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98 AzrTumeTicx, &c, Improv'd, 

_ Suppoſe the Wall (No. 140.) was taken at 6 
Heights (as is common) and they added toge- 
ther, and divided by 6 for a mean Proportion 


to be multiplied by Oh Length for the Content 
of the Wall. See how this differs from the o- 
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py 40 Content 


This laſt Example differs 2 Feet, and almoſt 
6 Inches from Truth, and the more unequal the 
"Heights are the more : It makes the Content. 5 
| 1 0 | .0 
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To know the Content of a Plane Superficies, 
or Wall, whoſe Heights are unequal in Length, 
5 ally diſtant from each other. See ( (Ne. 144. * 
and e following Example. 


Feet 


Work this as (Ns. 140, and 141.) only with 
this Difference, ſet down twice the Line TV, 
becauſe there is an Angle without; otherwiſe the 


Meaſure of that Angle will be loſt. 
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en nine 
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98 ArITHMETICK, Cc. Improv'd, 
Suppoſe the Wall (No. 140.) was taken at 6 
Heights (as is common) and they added toge- 
ther, and divided by 6 for a mean Proportion 
to be multiplied by A Length for the Content 
of the Wall. See how this differs from the o- 
ther Meaſure. Feet Inches 
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This laſt ede differs 2 Feet, and FP > 
6-Inches from Truth, and the more unequal the 
"Heights are the more it makes the Content. 
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To know the Content of a Plane Superficies, 
or Wall, whoſe Heights are unequal in Length, 


but e * ally diſtant from each other. See (N. 144.) 
and 


e following Example. 


Work this as (Nes. 140, and 141. ) only with 
this Difference, ſet down twice the Line T V, 
becauſe there is an Angle without; otherwiſe the | 
Meaſure of that Angle will be loſt. G5 aan 


Single AB 10-0 
TED 11- 0- 
= 715 EF 31 O 
era GH 26-8 
| IK 36-0 
Double ILM 25-4 
"oo SI? 20» 0 
7 8 28-0 


(ny 12-8 
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208-8 Sum 

+ Half Sum 
Width of AC, Se. 

Content required 


N. B. 


Too ArITHMETICK, Cc. Improv'd. 


N. B: (Nes. 140 and 144) are not only ſet 
down as Examples to take the different Heights 
of Walls, Fe. but as an Introduction of this 
Method in the meaſuring the ſuperficial Faces 
of ſeveral Kinds of Convex and Concave Dimen- 
ſions; as in the following Example. | 5 

To find the ſuperficial Content of the Face 
of a Globe's Fruſtum or Concave. See (No. 146.) 


Divide the Arch AI and BT into any Num- 
ber of equal Parts, the more the truer the Work 
(for Reaſons laid down in the Demonſtrations of 
(No. 136.) from whence draw ſtrait Lines, as 
AB, CD, EF and GH, and meaſure their ſe- 
vera] Diameters as in this Example, which may 
be done in a Concave or Inſide of a Dome; but 
if the Dimenſion be a Convex, or Outſide of a 
large Globe or Dome, Sc. it may be proper to 
erect Perpendiculars, as from A and B, from 
 whente meaſure to the Diviſions as C and P, 
and ſubſtract them from the great Diameter A 
B, the Remainder is the Line CD; and ſo of 
the other Diviſions, when the Lengths of all the 
Diameters are known Conſider the Rules laid 
down in (No“. 144 and 145.) then ſet down the 
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ARITHMETICE, Sc. Improv d. 10 


ſingle Length of the Diameter AB, and twice 
the Lengths of CD, EF and GH, and halve 
their Sum; then ſuppoſe the half Sum of the 
Diameters to be the Diameter of one Circle, 
and find a Circumference proportionable thereto, 
which multiply by one Diviſion on the Arch- 
line as AC, Sc. their Product is the ſuperficial 
Content of the Fruſtum of a Globe or Con- 
cave, as required. 


See (Ns. 146) and the following . 
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To find the ſuperficial Content of an Ovalar 
Convex, or Concave Dome. See (Ne. 149.) 
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Divide the Curves AR and BR into any 
Number of equal Parts, the more the better, 
and find the Diameters as in the foregoing Ex- 
ample ; then ſet down the Length of the Line 
AB ſingle, and all the other double, and halve 
their Sum, and find a Circumference propor- 
tionable thereto, which multiply by one of the 
Diviſions on the Curve as AC, their Product is 
the ſuperficial Content required. 
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104 ArRITHMETICK, &c. Improv'd. 
To find the ſuperficial Content of the Con- 

vex or Concave Face of a Dome, there being a 

Cupola or Well-hole on the Crown, not in- 


tended to be meaſured in this Dimenſion. See 
(Ne. 152.) | 13 
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Divide the Curves AL and BM into any 
Number of equal Parts, as AC, CE, EG, GI 
and IL; alſo, as BD, DF, FH, HK and K 
M, and meaſure their ſeveral Diameters as re- 
preſented by the dotted Lines; then ſee (Nos. 
140, and 141) where the two outſide Lines are 
ſet down ſingle, for which Reafon ſet down the 
Diameters A B and LM ſingle, and all the other 
double, and halve their Sum, which ſuppoſe to 
be the Diameter of a Circle; then find a Cir- 
cumference proportionable thereto, which mul- 
tiply by one of the Diviſions on the Curves, as 
AC, their Product is the ſuperficial Content re- 
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. by Peet Inches 
Single LM 7 4 
5 85 33-4 
Double JF 35-0 
(No. 153.) LCD 58-8 

Single AB 30-0 
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231 1 Sum 


115-10 Half Sum 


7=22=115, 2 Decimal of 10 Inches 
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2316 66 
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N. B. The foregoing Rules beginning at 
i (No. 140.) commands all flat Superficies either 
trait: lined or curv'd, where there are no large An- 

| gies or Curves between the Extents of the 4 

iſtant parallel Lines (as between BD or DF, e 

in No. 140.) becauſe it brings the whole Dimen- 
ſion into one Parallelogram, whoſe Length is 

proportionable to all the equal diſtant Lines, 
and its Width to one of the Diviſions ; again, 
ſee (Ne. 146.) which is ſuppoſed to be the Fruſ- 
tum of a Globe or Concave, the Arch AIB is 
its middle Section, which is the Segment of a 
Circle, whoſe Meaſure may be ſhew'd by the 
ſame Rule. Thus, multiply the half Sum 105.25 
by the Width 7.543 AC, their Product is the 
ſuperficial Content of the Segment AIB (and fo 

25 the two following Sections Nes. 149 and 152 

and all other Curves.) But to return to the ſu- 

erficial Meaſure of the Globe or Concave : The 
3 Ralf Sum 105.25 is ſuppoſed to be the Diame- 
ter of a Circle, whoſe Circumference is found 
proportionable thereto, which is 330.78, and is 
the Length of a Parallelogram when multiplied 
by the Width 7.543 AC, the Product is the 
ſuperficial Content of the Fruſtum required; it 
may not be well underſtood by ſome, why the 
half Sum being made the Diameter of a Circle 
ſhould give a Circumference Proportionable to 
the Length of a Parallelogram, which ſhall give 
the true Content required: For Example, ſee 
(No. 146.) and find the different Lengths for 
the 3 Parallelograms and Crown, which make 4 
_ Diameters of Circles, and find their ſeveral Cir- 


| the hel Sum. See the folloving Examples, | 
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L 5 the Circumference (No. 145.) and this in (No. 138.) 
1 mals in theſe laſt Examples. 
che Chain only, and caſt up the Meaſurement 


by Links. See (Ns. 159.) . 
| Ne. 159.) 


N. B. | There is a ſmall Difference between 
which is occaſioned by the Remainder of Deci- | 


To take the Plan of a Piece of Ground, by 


USES 
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ARITHMETICK,' &c, Improwd. 111 


8 to begin with ths firſt Angle at L 
and meaſure to A which is 524 Links; take that 

Number from the Scale, and draw the Line IA; 
then obſerve which is the next Point to make 


the Angle, (ſee H.) meaſure AH, and take its | 


Length from the Scale in your Compaſſes; with 
one Foot in A ſtrike an Arch at Pleaſure to- 
wards the Point H; then meaſure HI, and take 
the Length in your Compaſſes; with one Foot 
in I, ſtrike an 6555 to NY the Arch at H, 
from whence draw the Lines HA. and HI, and. 
note down their Lengths on the Plan, as in this 
Example. Stand at A and let your Aſſiſtant 
hold a Staff upright oppoſite B, and direct him 
to move it in a Line with AC, and there ſtick 
it down and meaſure AC, which note down on a. 
By-Paper; alſo, note down the Diſtance from A 
to the Staff and the Depth of the off: ſet Meaſure 
CH, and note down 1ts W on your By-Paper ; 


5 


112 ARITHMETICE, c. Improved. 
then having the two Lengths noted down, take 
478 in your Compaſſes, with one Foot H, ſtrike 
an Arch as at C; then take 412 in your Com- 
paſſes from A, interſect the Arch at C, from 
whence drawn the Lines CH and CA, and 


note down their Lengths on the Plan, as in the 


Example; then take 220 Links from the Scale 
and ſet it from A on the Line towards C, from 
whence raiſe a Perpendicular to denote the Off- 

-ſet, and ſet on 85 Links, from whence draw the 


Lines BA and BC; again, meaſure CD, and 


note down its Length on the By-Paper; alſo DH, 
and do the ſame; then take 660 in your Com- 
paſſes from C, ſtrike an Arch at D, and take 
780 in your Compaſſes from H, interſect the 
Arch at D, from whence draw the Lines DC 
and DH, and note down their Lengths on the 
Plan as in the Example; then meaſure DF and 
F H, and note down their Lengths in the By-Pa- 
per; alſo take 700 and from D ſtrike an Arch 
at F; then take 653 and from H interſect the 
Arch at F, from whence draw the Lines FD 
and FH, and note down their Lengths on the 
Plan; then ſtand at F and let your Aſſiſtant 
hold a Staff upright oppoſite G, and dire& him 


do ſet it in a Line with FH, and thete ſtick it 


| down then meaſure from F to the Staff, which 
proves 140, and from the Staff meaſure the 
Depth'of the Off-ſet which is 80, note them both 
down in your By-Paper; then take 140, and 

ſet it from F on the Line towards H, from 


_ whence raiſe a Perpendicular to G, ſet on 80 


from the Staff towards G, and draw the Lines 
Fo and GH; again, meaſure DE and EF, and 
V OL E%- "mote 


ARIT HII TIcx, Oc. Improvd, 113 
note down their Lengths as before; then take 
370, and from F ſtrike an Arch at E and take 
453, and from D interſect the Arch at E; draw 
the Lines ED and EF, and note down their 

| Lengths on the Plan: Now the Angles are 
taken, let fall a Perpendicular to the Baſe from 
every Point, and meaſure their Lengths by the 
Scale on the Plan, and note them down as in 
the Example. 5 5 1 
Caſt up the ſeveral Angles thus: Multiply 
their Baſe by + their Perpendicular, as demon- 
ſtrated by (N 2.99.) and obſerve where two An- 
gles have one Baſe, multiply that Baſe by half 
the Length of the two Perpendiculars, their 
Product gives the Content of both Angles in 
one Sum. See the following Examples. 
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221715 


230568 Content of A CHI 


B 42.5 Half Perpendiculars 


No. 160 2000 
1648 


175100 Content of A 
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1 1 Ade bn Sc. enn 
3 8 $33 , HD 780 Baſe 5613 gur 2201 


n e . 47. 5 Half Peipendiculus 
390 0 | 
5460 
5460 
3120 
3724500 Contentof CDFH 
HF 653 Baſe | 
© * Half Perpendiculan 


1 Ns. 160.) 261 20 


DF 70 


Content of H G F 
Baſe 


E 107.5 5 Half Perpendicular 


8 
200 


75250.0 


- 230568 


175104 
372450 


26120 


(Ne. 161.) 


Acres 5 
No Roods 87592 
| e 51 44D 
. Perch 35053580 1 


75250) 


Square Links 


Roods in an Acre 


Perch in a Rood 


: The- © 
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The Content of (Ne. 139.) is 7 Acres, no 
Roods, 35 Perch, and remis. 

Obſerve, When the Dimenſions are ſquared 
they produce ſquare Links, which are added al! 
together in one Sum to throw them into Acres, 
5 Figures to the Right muſt be cut off, and all 
that remains to the Left are ſo many Acres; be- 
cauſe an Acre contains 100,000 ſquare Links, 
therefore the 1 muſt be equal to an Acre; 
again, the Remainder is multiplied by 4, be- 
cauſe an Acre contains 4 Roods, therefore 5 Fi- 
gures to the Right are cut off, and thoſe to the 
Left are Roods ; ; again, the ſecond Remainder 
is multiplied by 40, becauſe a Rood contains 
40 Perch, cut off 5 Figures to the Right, and 
all thoſe to the Left are Perch, the Remainder 
is, ſo many of 100,000 of a Perch, not worth 
farther Notice, 1 
Io throw any given W in Length of 
Chains and Links, into Feet by a given Deci- 


mal, provided the Links be according to the 


Statute of England, which are 25 to 16 Feet 6 
Inches. The Chain is generally made 4 Perch 
long equal to 66 Feet, arid is divided into > 100 
Links, each Link is 7.92 Inches. | 

To know how many Feet in Length, is con- 
OOF? in 67451 Links of Gunter s Chain. 


116 AATTrAMNTTex, Sc. eng 


1 674 51 Links 
(No. 162.) LE — Decimal 
1 404766 [ 
Feet 4457.66 
12 Inches in a Foot 
132 


66 


Inches 92 
e x Quarters i in inch 


Quarters 3 68 
„The Sum is 44517 Feet Inches and 2 , and 

«75+ of a Quarter of an Inch remains, 
10 know how many Feet in Length is con- 
tain d in 999 Links of Gunter s Chain. 


„ 
a [No. 163.) 5 Decimal | 
59 94 
"4:2 6:17 0000 
„ 659-34 LE AE OS 
; 12 Inches in a Foot 


Inches . 
i; Quarters i in an Inch 


- 
< 1 


The 
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The Sum is 659 Feet 4 Inches, and 722 of 
a Quarter of an Inch. 

To prove the Decimal 66. See how many 
Feet 1s contained in 10⁰ Links of Eunter : 
— 
ä 100 Links 
.66 Decimal 


(No. 164.) 6 oO 
| 60.0. 
; „ 66, oOo Proof becauſe 100 Links is 


equal to 66 Feet 


To prove a Link of Gunter's Chain to be 
7.92 Inches, multiply the one Link by 25 Links, 
and divide by 12 Inches, the Quotient will be 
16 Fer et 6 Inches. 

| 74 7.92 One Link 
25 Links 
39 60 
(No. 660 1 


Od: aa 140138. (166 Equal to 25 Links 
Un; 
: 78 „„ 
8 y 
4 Inches 


10 find the ſolid Content of a Pyramid 9 
Feet ſquare. at Baie: x and the ſame Altitude, 
N Multiply 


718 AnTT RMI TICK, Ge. Improv'd:: 


Multiply the Area of the Baſe by + of the Al- 
titude, their Product is the Conteht requited. 
See the OT n | FE OA 1 


* 4 
—— nd wo? 4 3 0 w wo” wn? 7 *% 
A Fee om 3: 
FE * x .£ j 
1 8 
« * 7 £4 2 nt 


(No. 166.) 97 Product of Baſe 
LE 3 One Third of Altitude 


3 


243 Solid Content 


2 * 


Demonſtration. See (No. 167 J which proves 
a Pyramid to be equal to wv a Parallelopipe- 
don or Cube, whoſe Ends and. Length 1s We" 
to the eas and Altitude of 2 el 


7 
> ' — 
* 


84 -I 42 
FH J 1 Jnr be © WR 
x7: 1 + 3 B 22 
(Ne. 167. 1 0 : -- * . 243 Content 


This "REG is 1 up of 9 Courſes of 1 
Fobt: high each: TheupperCourſe A contains 4 
quarter Pyramids or 6 Inches Baſe equal to + of 
a Foot Cube: The Courſe B contains 1 Cube 

eee "OVERS Foot, 


> ! 
+ zo . 


ARITMRE TIR, Sc. Improv'd, 119 
Foot, and 4 Wedges of 6 Inches Baſe equal to 
1 Cube Foot, and 4 quarter Pyramids at the 
Angles of 6 Inches Baſe equal to + of a Cube 
Foot, the Whole 2 Feet : The Courſe C con- 
tains 4 Cube Feet and 8 Wedges equal to 2 
Feet, and 4 quarter Pyramids equal to 3 of a 
Foot, the Whole 6 Feet : The Courſe D con- 
tains 9 Cube Feet and 12 Wedges equal to 3 
Feet, and 4 quarter Pyramids equal to f of a 
Foot, the Whole 12 Feet 3: The Courſe E con- 
tains 16 Cube Feet and 16 Wedges equal to 4 
Cube Feet, and 4 quarter Fyramids equal to 3 
of a Foot, the Whole 20 Feet 3: The Courſe F 
contains 25 Cube Feet and 20 Wedges equal to 
5 Feet, and 4 quarter Pyramids equal to f of a2 
Foot, the Whole 30 Feet 3: The Courſe G con- 
| tains 36 Cube Feet and 24 Wedges. equal to 6 
Feet, and 4 quarter Pyramids in the Angles 
equal to 3 of a Foot, the Whole 42 Feet 3: The 
Courſe H contains 49 Cube Feet and 28 Wedges 

equal to 7 Feet, and 4 quarter Pyramids equal 
to 4 of a Foot, the Whole 56 Feet +: The 
Courſe I contains 64 Cube Feet and 32 Wedges 
equal to 8 Feet, and 4 quarter Pyramids in the 
Angles equal to 3 of a Foot, the Whole 72 Feet 
.. See the Table in (Ne. 167.) which ſhews 
the whole Dentin of the ee e to 
(NY. 166.) | E 
To prove by Fi igures a Pyramid to be! I of 2 
Cube, whoſe Sides are equal to the Baſe and 
Altitude of the ſame. See (Nes. 166 and 167 )- 
and the following Example. 5 


* 2 


1 bung rde. c. Errod 
| 3 Feet v Ef] 


ran to Baſe 
id 


6 oo. 168.) mg Produc 45 cube 
esse Prof 


To know the ſolid Content of the Fruſtum 
of a Pyramid, 9 Feer ſquare at the greater Baſe, 
and 3 Feet ors at the leſſer Vaſo, and ita Al- 
titude 6 Feet. 
Obſerve, To the greater Side AB, add half 
the leſſer Side CD, multiply their Sum by the 
greater Side AB; again, to the leſſer Side CD, 
add half the greater Side AB, multiply their 
Sum by the leſſer Side CD; then add the Pro- 

ducts together, and multiply their Sum by 3 of 
the Altitude gives the Content required. See 
the . e 355 Dͤ 
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o. Sum 


94.5 Product 
22.5 Product 


5 or has Multiply the Side of the greater 

End AB, by the Side of the leſſer End CD, 
and add the Product to the Areas of both Ends, 
See the following Example. 


9 AB 


Jo, 1 O. ; 247 | 3 
9 * 0 2 One 3d of Altitude 


Content required 


9 AB 


CD 

Product | 8 1 185 
Area of AB Ob. 
Area of CD 7 8011 15 
Product of AB, CD 


Sum 


1 144 Warner vier, Ge, Impt 
or thus: Multiply the Areas of both Ends 
WH into cach other, and extract the ſquare Root of 
BL their Product; then to the two Areas add the 
WH Root, and multiply their. Sum by 4 of the Alti- 
WH tude, the Product is the Content required, See 
the OY Example. * 


+8 5 81 Area a AB. 
| 1 an : . * * — 
1 | £7 7 4444 . 208 
. l 128 | 4 eT x A645 FS.» 
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„ For W i the Trath of the thee 
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1 with the fx Jower Coe of ea 167.0 
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See (N* 174.) Whole Top apd Bottom are 

out of Proportion to each other. 

To find its ſolid Content, multiply the Areas 

of the Top and Bottom into each other, and 

extract the ſquare Root of their Product; then 

to their two Areas add the Root, and multiply. 

their Sum by 4 of the Altitude, the Product is 
the Content required. See (Nei. 173 and 174.) 
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| | 5 bi. 28 2 * 
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Sit Tu SILLS 
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One Third of Altitude 


ED ctrl endo 255797 Content 1 
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en Tick, „e. Impro I 125. 
Or thus: To the Greater, 
Leſſer EF 15; multiply by the Greater CB 35; 


again, to the Leſſer EF 55 add half the Greater 
AB. 20, multiply by the 


8 


Sum by 3 of Ye Altitude, the. Eroduc 5 the 
Content n uiretd. 


N the e Example., | 
ex 4). 11 awed ES 5. 6): 
i. Half AB 


4 
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Product 6 
5 I 
RT 108 Half EF 
55 Sam 
35 CB 
(Ne. 175. 27 


1925 Product 
1 . | 


. % 4 


9 "ps Third of Altitude 
it +: 3AQKS; | Content required 


B 40,:add half the 


Lefſer DE 28, add 
the two Products together, and multiply their 


NB. 


Se 


C7] arent, v E. 


i *y 9123 B. There Is a" nall 

; in che two Contents, a Trifle in ſo ling e a! 

* 1 aps NN the Bottom a 
E E 1 3. are not OpOr- 

n to Ot other; wb where th re 

And are Squares or Oblongs 41 would recoi 

mend the foregoing Rule (Ne 17.5.) otherwi 


i they differ in Proportion, or are angular or hy 
WH curved, the Rule lad "down in (Ne. 174) is 
1 more preferable. * Qs 


* 7. <A % 


To find the ſolid Content of a Wedge, whoſe 
Side ACE, is parallel with the Side BDF, 
multiply the Area of the Heel by half the Al- 
_ titude, ges the ſolid 0 ontent. | 
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28 


n Fa ono is 2, Pyramid, and the other in the 


Angles. I have known ſuch fike Boes mise | 


mate their. Weight, w they have been in- 
tended to be caſt in Metal. 25 


T's know the ſolid Content of cel Reel Piece 
AC EF. (See (Ne. 176.) multiply the one 


Content as} Met | + 
= 12 EF . 
OE AC i | 


(bv. 178. K \ A * Sum 
4 One Sixth 34 Lash 


7 Content required 


es See (Ne. I 16.) which is a 
parallel Wedge, and ednſequently equal to half 


+376 ) and. en the Gene A "i 
F, Which ſuppoſe to be ſaw'd throug, 
For of 2 Reel, with 2; ſharp Edges at Right 1 ( 


Meaſurement has been required in order to eſti- 2 | 


End by the other, and thcir:Brodlult by ef the | 
Altitudes or Length, the, T is my "ul 8 


2 Parallelopipedon or-Cube, whoſe Ends and 7 : 


Length is equal to its Baſe and Altitude; again 
conſider the Pyramid ABC DF is equal to 4 of 
che Earallelopipedon or Cube, (which is proved 
by Ne. 167.) of which the whole Wedge is 
equal to half. and the Pyramid muſt be equal to 
| +} of the Wedge, and the Reel Piece ACEEF, 
| which remains equal to of the ſame; and con- 
ſequently eqqual to half the Pyramid, and 4 of 
the Pargllelopipedon or Cube, whoſe Ends and 
Length) are equal to the Baſe and Altitude of 
the eee Al . which e are cut 
Sac to 


Nr 
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to ſnarp Edges, at right Angles to each other, as 


ACE, muſt be meaſured as (Ne. 1. 78.) 


To know the ſolid Content of a Wedge, 
whoſe Sides are not lel, ſee (No. 1 3 
Firſt, ſquare the Heel BCD; and multi Th 
by half the Altitude or Leng gth EC, ihe” Beo- = 
duct is the ſolid Content of ABCDGF; then 
multiply AC by EG, and their Product by 8 of 
the Altitude, the Product is the ſolid Content 
of ACEG; add the two Products together, 
and their Sum is the ſolid Content of 27 
EF * See the following Example. | 


1 21 491 W 


Nins 117 172 e 5uo3. 2 Ade 
Do to 25 6 Half Altitude: lune 
Ei 41 2 anden 18 BCDFG 
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bas ebe Zolfin 38. Content of ACEG 
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Or thus: Meaſure ABC DF as a Pyramid, and 
E F AC as a Reel Piece, it Rs the ſame, 
3 AC 
T2 Sum. 
4 One Third of Altitude 
28 Content of ABCDF 
12 EF 
75 AC 
b 2 One Sixth of Altitude 
72 Content of ACEF 
48 Content of ABC DF 
120 Content required 


To know the ſolid Content of a 3 ta- 
per'd Wedge. See (Ne. 182.) Firſt, meaſure 
ABCD F as a Pyramid; then ACE F as a Reel 
Piece, and add their Products toge ther, their 
Sum will be the Content required. 


(No. 182.) 


99 apranry 


13% Aurruuxrier. Ge. Improv, bs 


22 AC 


6 One 6th of Altitude 
924 Content of ACEF 


26 AB 
22 AC 


572 Content of Baſe 


144 5 

572 4 
6864 Content of Pyramid 
3824 Content of Reel Piece 


7788. Content of ABCDEF required 


which 1 the a of 4 Globe 42 Inches 
vi ameter. 


One Third of Altitude 


To find the ſolid Content of a Globe or 

Sphere, multiply the Diameter by the Circum- 
ference, and their Product by = of the Diame- 
ter, gives the Content required. See (N. 185.) 
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 AnrTHMETICE, Sc; Improv'd, 13 f 
: 758222242 Diameter 
1 
84 . 
597232 Circumference 
(No. 184.) jy | E | 
| wy, 22 
5 2 
_ 
_ 
* 


132 Circumference 
12 Diameter 


5544 Superficial Content 
7 One 6th of Diameter 
38808 Solid Content 


| (Ne. 185.) A 


Demonſtration. The Circumference multi- 

plied by the Diameter, is proved to produce the 

ſuperficial Face of a Globe, by (N*®*. 135 and 
) 136.) again, becauſe the Body of a Globe con- 


tains an infinite Number of Pyramids pointing 
:; ns „„ 33 _to 


132 ARTTAHNMETIck, Oc. Imptov d. 


to the Center, whoſe Baſe is the ſuperficial Face 
of a Globe, and their Altitude is the Semi-Dia- 
meter, + of which is the proportionable Num- 
ber to be multiplied, with the Area of their 
Baſe, to give their ſolid Content, as proved by 
(Nos. 166 and 167.) Therefore + of the Dia- 
meter multiplied {6 the ſuperficial Face of the 
Globe, muſt be the ſolid Content. : 

To find the ſolid Content of a Globe by a 
given Decimal, multiply the Cube, whofe Sides 


are equal to the Diameter of the Globe by 


.52 38094, their Product is the Content required. 


See (Ne. 185.) and the following Example. 


2 Diameters 


(Ne. 186. :.48- Diameter 
3528 
055 
54088 Solid Content of Cube 
2238094 Given Decimal 
296352 ' 
666792 
25 00000 
689 2704 
222 264 
148176 
370440. v 
38807. 9908272 , Content required 


N.B. 
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N. B. I calculated this Decimal from the fol- 

lowing Reaſons, becauſe the ſolid Content of a 
Globe, is + of that of a Cylinder of the ſame 
Diameter and Height: Let it be 42. Inches as 
in the foregoing Examples, Obſerve, it is prov- 
ed, that the ſuperficial Face of a Globe is the 
Baſe of an infinite Number of Pyramids con- 
tain'd therein, and that its Area is 4 times more 
than the Area of a Circle of the ſame Diame- 
ter; for which Reaſon I throw the Face of the 
Globe into one Circle, and imagine to have an 
infinite Number of Pyramids placed thereon, 
whoſe Altitude is 21 Inches equal to the Semi- 
Diameter of the Globe; then multiply the Area 
of that Circle by 7 Inches, it- being + of the 
Altitude of thoſe imaginary Pyramids, the Pro- 
duct muſt be a Cylinder of 7 Inches high, whoſe 
ſolid Content is equal with the Globe; but its 
Area at the End, is 4 times more than a Circle 
whoſe Diameter 1s 42 Inches; therefore, I di- 
vide the Area of the Cylinder's End into 4 Cir- 
cles, whoſe Diameters are each 42 Inches equal 
with that of the Globe, and ſet them one over 
the other, which makes a Cylinder of 28 In- 
ches high then conſider what Part of 42 is 28, 
ſay 3, which proves a Globe to be + of a Cy- 
linder of the ſame Diameter and Height, be- 
_ cauſe this of 28 Inches high is equal with the 
Globe in Solidity and Diameter, and no more 
than + of its Height. 
4 he next Thing to be conſidered i is to 1 
what Proportion a Cylinder of the ſame Height 
and Diameter bears to a Cube, whoſe Sides are 
mt to that and the, Diameter of a Globe. See 


| 93 

(Nes. 166 ii 
1 

; 8 4 
A. 
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(Ne. 106 and 105.) = wig is a Circle: inſcribed 
na Square, whoſe Area is there proved ons 
- Joh 15 of the Square, which Proportion the Body 
0 Cylinder bears to the Cube; becauſe they 
2 che ſame Proportion from one End to the 
other, for which Reaſon the Decimal of the 
Cylinder muſt be found. Say, as 14 is to 100, 


ſo is 11 to the De of 
the following —5 4 owned mM 


F ... 


14 = 100211 


11 
100 
„ 
14) 11000. 7857 142 A given Decimal 
n to find the Con- 
5425 | + 0a a Cylin- 


Bone K2f 120 

(Ne. 187.) 112 

| fo Adda «OF 
70 JI 


100 Add a | Cypher 
3 7 


Shs 20 Add a Cypher 
"Ge Add a Cypher 
= Is 
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+ Add a dure 
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Next find the Decimal of the Globe, becauſe 
the ſolid Content of a Globe is 4 of that of a 
Cylinder of the ſame Diameter nd Height; 


ſay, as 3 is to the Decimal of the Cylinder, fo 


is 2 to the Decimal of the Globe, See the fol- 
lowing Example. | . 
3 * ö 
- 2 : 
Dig 5038096 Are 
ment of a Globe 
TG See (Ne. 186.) 
0 
6 
5 
(No. 188, + 


24 


"ab Fee Gr. aps, 


Let a Cube of 12 Inches ſquare be given to 
know the ſolid Content of a C linder of the 
ſame Height and Diameter. Firſt, find the In- 
ches in a Cube Foot, which multiply by the gi- 
ven Decimal. (See No. 187.) 7857142, and 
the following PR: 


— 


12. 


144 
Bs 
288 
(No. 189.) ; . 144 
n Tnches in a Cube Foot | 
7857142 Given Decimal 


3456 
6912 
1728 
12096 
8640 
13824 
T9099 


1 3 57. 7141 376 Content required 


'T 0 ** the Content of a Globe, whoſe 
e is 12 Inches, by a given Decimal, See 


(No. 188 0 for the Ow. 8 
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| 12 
I2 


" * 


12 
(No. 190.) 12 


— 
1728 Inches in a Cube oc 
. 5238094 | 


99173 
15552 
0000 
13824 
5 184 
3456 
8640 


2 


90524462 Content 


| Fo find the ſolid Content of the Fruſtum of = 
à Globe. See AIB in (No. 191.) and obſerve 1 
that ABK is no Part of the Fruſtum; but is 
drawn in the Example to repreſent. the e. 15 
* 428255 the are 5 


— 
5 > 1 hor 
bi Oe Gr 
3 — 
* te RIG * 
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Firſt, Find the fapericia Content of the Face, 
which is already done in (No. 148.) then con- 
ſider a Globe contains an infinite Number of 
Pyramids pointing to the Center, of which the 
ſuperficial Face is the Baſe, and AK, IK and 
BK is the Altitude. Look in (Ne. 148. which 
gives the ſuperficial Face of the Fruſtum (N. 
146.) equal to (No. 191.) whoſe Content is 


2249507354, which multiply by ; of the Alti- 


tude AK, IK or BK, the Product i is the Solid 
Content of AIBK, Gor which ſubſtract the 
Cone ABK; the Remainder is the ſolid Con- 
tent of the Fruſtum AIB. SES the 5 
4 CANES 


r d 249507354 | Superficial Fate 
(Ne. 192.) $3 8 One 3d of Altitude AK, Ge. 


"nate 58832 Solid Content of AI BK 
4156. 3875 Solid Content of ABK 


15804.20082 Sold Content required 
Now 


e. 


Ax 1 lx rex; G 1 
Now find the ſold Content of the Cone ABK. 
7 222 46 


(Ne. 193.) 


ES na if 
113 a A 


22 


92 


2 


Hp 2044 57 Circumt of AB 


31 35 
1 1 
32 LEI | 
28 3 
— 5 


40 Add a Cypher. 


35: 
50 Add a Cypher 


49 


— 


144. 5 7 Circumference 
pu * Tx, 5 one 4th of Diameter 
722 8 5, 
1445 th COWS 


1662. 5 5 7 Content of Baſe or circle AB | 
1 5 One 31 of Athude KL 5 


8312775 
3325110 


4156. 2875 Solid Content of Cone ABK | 
{ 3h _ 2 
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To find the Content in Cube Yards of a Ba- 
| fon for Water, whoſe Form is the Fruſtum of 
an oblong Pyramid. See the Rule laid down in 
10” 169 and 175.) and the n Exam- 
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1708 80 
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To knoy the Content in Cube Yards of a 
Baſon for Water, whoſe Form contains the 
Fruſtum of an Oblong Pyramid; alſo, the 
Fruſtum = a Cone and two Right-angled Tri- 


angles. See (Ne. 197. + and the Ci Ex- 
amples. het 


| $ 4 4% 
| (N 197.) . 
197. 5 
- +4 as 4 7 


18 — — — are—ogy 3 
Os 1 1 _ - . 3 

2 the ul Toregoin g 8 and by 
the ſame Rule begin to meaſure the Fruſtum of 
the Oblong n ABC rl GH. 


118 EF 15 
656 Half cD 


282 * 


4 183 Pam 
73 HF 
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09: 
1281 


1 | „ 5550 Product 


4 1 130 GD» 
69 Half EF 


189 74 Sum 


. 16065 Product 


1 
29424 Sum 


4 588488 Solid Cont. of raum ABCDEFGH 


Vs 


Fruſtum of a Cone, whoſe larger Diameter M 
N is 51, and leſſer Diameter UW, Sc. is 39; 

find their Circumferences and Areas, and pro- 
; ceed as is laid down in (Ne. 171 or 174.) 
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2 One zd of Depth or Altitude 


The two Semi-Cirdes at each End makes the 
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8 MN 


606 Add a Cypher 
160.28 Circumference MN 
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* 1236160. 28 Citcumference 
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122.57 Circumference IKK 
2.2 One 4th of Diameter IK 
1285 
(NG.200,) 8570 9 
| 110313 
1195.0575. PTR of Circle IK 
2043.57 Area MN. 


3654025 
59752875 
35851725 
47802300 
2 39011500 


10244183 65527501862. 748 Root 
1193.0375 Area IK 


75 By 2043. $7... Area MN 
125 5 
1 4801. 2755 
306) 1921 2 One RY of Depth o or 
33 18 36 p —ů—ů— | Altitude | 
—— | | 9602. 7510. Solid Content of | 
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1250176 
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There till remains unmeaſured, two ſolid 
r Angles, as KNU MIW RQS and 


T equal 


its Length 


tiply by the 


8 8 (Ne. 201.) 


Pk 


to 6 Baſe and 6 Altitude, both 


which added together makes a ſquare ſolid Bo- 
dy or Parallelopipedon, whoſe Sides are 6 and 
gth is 39 for the Diameter KI, Cc. and 
3 of the Slope 
cauſe each end is a 
the Length in ſolid Meaſure is 43, which mul- 


WM, which is equal to 4, be- 
Pyramid of 6 Altitude; ſo 


Area of the two e the Pro- 


duct is its Content. 


6 Side 
6 Side 


* 
43 


108 


144 


9 Content of the two Right Angle 
1548 Solids between the two Fruſtums 


588548 Content of Fraum ABCDEFGH | 


9602. 751 Content of Fraſtum MN RP 


| 69998. 51 The ſolid Chat 8 f 
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The Uſ of an Inflrument called a TAuerνỹ 
RULE, for the taking any given Di * 
trance within a Quarter of a Mile. 


UPPOSE the Object to be croſs a \ Rivet 
or the like. F16. 1. Repreſents the Face 


of the Inſtrument, and Fte. 2. is the perſpec- 
tive Elevation, BD is 6 Feet 8 Inches Long 
divided into 16000 equal Parts, by the Help of 


a half Inch diagonal Scale, of which F1e. 3. 
repreſents 6000 drawn to its full Proportion. 
The Diſtance between the Center Crand the 


lower Line of the Scale at D, is five Links of 


Gunter's Chain equal to 39 Inches. and , the 
Blade of the Square F muſt extend 1 to 
that Line (as in the Example) in order to bring 


down the Diviſions to its Interſection, by the © 
Index BL, as at M. 


N. B. There is no Need to divide by the Scale 


any more than 6000 from D, (as F1o. 3.) becauſe 


all the other Parts anſwer to Objects within 
Reach of a 10 Foot Pole; but the large Divi- 


ſions of Thouſands muſt be carefully divided on | 
the whole Length between B and D; and obſerve, + 


the 60 ſmall Diviſions on FIG. 1. as from D, are 
ſo many. Hundreds, the Scale of this Draught 


being too ſmall to ſet on the * diviſions; but 
they are repreſented by FIG. 


The Tangent Rule may 6 made of light 


Wood, and fixed to the Index of the Theodo- 
lite, ſo that it may be taken off or ſet on as 
| Occaſion requires, and faſtened by Screws at A 
and B, at the Diſcretion of the Inſtrument- 
Maker, The only Perſon of that Trade, to which 


2. oF 
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I have demonſtrated this Inſtrument s M. 
Jobn Bennett, at the Globe in Crown d — 
Golden- Square, St. James's, n 


Of the TABLES. 


They are calculated from this ſim | a 
N Principle. See Fi. 4. 12 mathe 
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„The Diſtance from A to F 8is required, 8 
out croſſing the River; ſet a Staff up at A and | 
another asat Bin a Line with AF, from whence 4 
vile a . to D, draw BG of a 
| | 1 ; 
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0 Length at Pleaſure parallel to AD; then ſet up 
_'a Staff at D and another as at C on the Line 
GB in a direct Line with DF, draw a Line from 


C to the Line AD parallel with AB as CE, the 


Length AB or EC are 3 Feet, meaſure DE 
which proves to be 3 Feet 4 Inches; then does 
every 3 Feet 4 Inches on the Line AD produce 
5 Feet to the Object F on the Line AF, and 
where there is a Remainder, it bears the ſame | 
Proportion as E C is to DC, the Line AD is 
26 Feet 8 Inches, which contains 8 Times the 
Space ED, and proves the Diſtance AF tobe 
8 Times 5 Feet equal to 40. : 
As AD, F16. 4. is divided into 8 Parts, BD 
FI. 1. which repreſents the ſame Line, is di- 
vided into 16000 Parts; again, as AB Fic. 4. 
is 5 Feet, CD Fid. 1. which repreſents the 
ſame Line is 5 Links, ſo I calculated my Num- 
bers by Diviſion and Multiplication, beginning 
at Number 40, and ſo on to Number 5328, be- 
cauſe thoſe under 40, not only run too far for 
the Object to be preciſely diſtinguiſh'd ; but 
_ cauſe the Angle to be ſo acute, that it cannot fo 
well be depended on, and thoſe above 3328 
bring the Angle near enough to be meaſured 
by a 10 Foot Rod. And obſerve, at Number 


700 I drop every other Number to 1000, ang 


from thence to 2000; I have calculated but 
every 4th Number, and from 2000 to 4000 
only every $th Number, and from 4000 to 


the End of the Table, every 16th Number, 


becauſe the Difference is ſmall decimal Parts, 
and would ſwell the F ables to an unneceflary 
Size. 1 

Ws we 2 
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To find aDiſtance, move the Inſtrument about 
till the Index GH or AB cuts the Object, con- 
tinue it in the ſame. Poſition, and move the In- 
dex IK or CEL till it alſo cuts the Object; then 
ſee what Diviſion the Index cuts as at M, which 
ſuppoſe to be 3036. Look in the Table for that 


4 9 Number, and you will find againſt it 26 Links, 


and 2 of a Link, which is the Diſtance; again, 
ſuppo iſe the Index to cut go on the Inſtru- 
| 5 look for Number go in the Table, and you 
will find againſt it 888 Links; again, if it cuts 
40 you will find againſt it 2000 Links, which is 
equal to a Quarter of a 8 and ſo of all 
other Numbers. 


N. B. If the Index cuts on any of the Num- 


| bers which are left out, look in the Tables for 


the Number neareſt to it, and take the Diſ- 
_ tance from the Length againſt that Number, the 
Difference from Truth will be only the ſrnall 


f decimal Part of a Link. 


Diſtance in LINKS. 


Ne. Links | No. Links No. 155 
JFF F632 |} 58 1299- 

41 1951: | 50 1600 | 59 1355 

42 1904 | 51 1568 | 60 1333 

43 1860-] 52 1538 | 61 1309 
44 1818 | 53 1509 | 62 1290 


435 71977 | . 54 1487 | 63 1259 


1486 1739 | 55 1454 | 64 1277 
. 47 „ þ 50 1428}. 65 1230 
48 1666 57 1403 
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Ne. Links | Ne. Links | Ne. Links 


1194 
16 


1159 | 


1142 


1126 


1111 


1095 


1081 
1066 
1082 


1039 
1025 | 


1012 
1000 


987 


975 
963 


952 


941 


- 930: i. 


919 
909 


898 
1 
"4p 


> Bs: | 


842 


833 


% 
816 |] 
808 


100 


101 
102 
103 
104 
| 105 
| 106 


107 


108 
109 
110 


111 


114 
4119 
1114 
115 
689.6 
683.75 
152 
„ 1 


116 
117 


41180 
119 


120 


1 
122 
128 
124 
869 | 125 
$00. þ- 120 
127 
129 
130 
„ £0 
132 


645 
8 


800 


784.3 


776.7 


769.2 
761.9 


754.7 
747.6 
740.7 

733-9 


7925 


7²⁰⁰ 
714.25 
707.9 
701.75 


695.5 


677.9 
666 


661.1 | 


054.9 
650 


635 


629.9 
625 
60 


610. 7 
606 


672.25 


133 
135 
138 
139 


141 
142 


143 
144 


145 
146 


180 


183 
154 


135 


135 


| 257 


158 
0 159 


1 162 15 
1 
164 


165 


134 
138 
| 2137 


140 


147 
148 
149 


160 
161 


601.5 
597 


592.5 


588.2 


583.5 


579.6 
57545 
571.4 


$09.9 
563.3 
SID. © 
9 


551.7 


547.9 
543-8 


540.5 
536.5 


533˙3 
529.8 
526.3 


522.3 
519.4 


516.1 
512.8 
509.5 


306.3 
5 
496.9 
493.8 
490.8 
487.8 
484.8 
166 i 
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Ne. Links | N | ALS: |] Ne. wa: 
1% 478.9 | 200 400 | 233 3433 
168 476.2 | 201 398 234 341.9 
169 473 | 202 ow | 235 340 
170-4705 | 293 394" --+þ:- 290- ©3309 
171 4678 | 204 392-1 | 239 33% 5 
172 465 | 205 390 | 298 336.7 
173 462.4206 388-3 | 299 3347 
174 459-75] 207 386-4. | 240 333-3 
175 457-1 | 208 3846 | 241 3319 
176 4545. 209 3825 [ 242' 3305 
- 177 4grg.| 210 380.9 | 243 329.2 
178 44944 | 211 3791 | 244 327.5 
179 446-6 | 212 377-3 | 245 326.3 
180 444.4 213 3755 240" - 225 
181 4419 | 214 3735 | 247 323.8 
._ _ 38%: 499'5- 4 215 372: - | $48: 32225 © 
183 43648 | 216 370.3 249 321.25 
184 43475 277 368-6 | 250 320 
186 430 219 363. 3 252 317. * 
187 42/5 220 363-6 [ 253 316.2 
188 425.5 221 361.76 254 314.9 
189 423.25 222 360.3255 3137 
190 421 223 358.75 256 312.5 
191 418.8 | 224, 35741 [257 311 
192. 416-4] 225 355:5 | 258 310.2 
193 41445 | 226 3539 | 259 308.8 
194 412-3 | 227 352-4 | 260 307.5 
195 410 | 228 350.9 | 261 306.5 
196 408-1 [229 349-3 | 262 305.3 
197 406 230 347-7 | 263 304.1 
| 198 404% 231 340.3 ] 264 303 


5 


„ 
iy 14 
12 3856 

REL” 1 
22725 mw 
22725 WM 
5 „ 


220.93 5 . 
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No. Links | Ne. Links Noe. Links 
265 301.9 | 298 268.25 331 241. 7 
266 300.7 | 299 267.55] 332 240.935 
267 299.6 | 300 266.4 333 240 
268 298.3301 265.6 | 334 239.45 
269 297,2 | 302 2649 | 335 238.8 
N 303 264 336 238.1 
271 295 | 304 263.15 337 237-35 
272 294-1. | 305 202.3 | 338 236:5 
273 293 | 306 261.4 | 339 236 
274 291.8 307 260.6 | 340 235.25 
275 29042 308 259.7 | 341 234.6 
276 289.8 | 3og 2589 | 342 233.9 
JT 
278 287.75] 311. 2579425| 344 232.5 
279 286.75 312 250.4 | 345 231.9 
280 285.7 | 313 255-60 346 2312 
281 204-7 | 314 254475] 347 2305 
282 283.65 | 315 254 | 348 229.8 
493 292, [316 253-1 | :349 22972 
284 281.65| 317 25243 | 350 228.5 
285 2805 | 318 251.6 | 35r 227.9 
286 279.5 | 319 230.78] 352 
287 278.75 | 320 250. | 353 226,6 
288 277.75 321 249-4 | 354 225.95 
289 276.8 | 322 248.45 355 225.35 
290 275.85] 323 247.65 356 224.7 
291 274.75 324 2409 337 224.1 
292 273-95| 325 246-1 | 358 223.3 
293 273 | 326 24544 | 359. 223.8 
294 271.9 | 327 244.6 | 360 222.2 
295 271.2 | 328 243.9 | 361 221.6 
e 270 25 329 2431 | 362 
297 269.35] 330 242.4 | 363 220.35 
7 og . 8364 


n 


364 


369 


366 
8 


368 
369 
30 
371 
372. 


073 


374 
375 


376 


377 
378 


+ 4 . 


+ 
382 


383 
384 


Links 


219.75 
219.15 


218.4 
217-95 


217.37 | 


216.8 


216.2 


215.6 


. 
214.45 


213.62 


213.3 - 


212.75 
212.2 


211.6 
210.5 


210 


209.4 
208.9 
208.2 
5. 207.8 
207.25 


206.7 


206.15 | 
205.68 


205 * 


204.6 
204 
203.551 
"now 
202.5 
90 "2023 | 


Nos, Links 


397 
398 


1 399 
400 


401 
402 


403 
404 
405 
406 


407 
408 


409 
410 


201 
200. 5 


200 
199.5 : 


IP 

198.5 
198 
197-5 
of 4 

196.56 
196 
196.5 
19 
194.6 


194.15 
193.7 
193 2 
192.75 
192.3 
7 191.85 
191,25 
190.9 


190.45 


189.55 
189.1 
188.65 
188.25 
187.75 
187.25 
1869 

186.3 


430 


431 


132 


433 
434 


435 


| 436 


437 


' 438 


439 


440 
441 
442 


443 


444 
445 


44 


447 


448 


449 
450 
451 


452 
453 
454 
455 


456 
457 
460 - 
460 
461 
] 462 


154 r ren Sc. Mews, 
Ne. 
201.5 


Links 


186 


185 6 


185.15 
184.75 
184.3 
183.9 
183.45 
183 


182.65 


182.2 
181.8 
181.4 


„ 


180.5 


180.15 
179.75 


179.37 
178.85 


178.55 
178.15 


177.75 


1774 
170.95 
176.6 


170.2 


175.8 
1 75˙45 
= » 
174.55 


174.3 
173.85 


173.55 
173.15 


463 
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No. Links 


463 
464 


465 


466 


467 
468 


469 


470 
471 


472 
473 

474 
475 


476 
477 


478 
479 


480 


481 
482 
483 


484 
485 
486 
487 


488 


489 


490 
491 
1492 


493 
494 
495 


172.4 


171.65, 
170.95 
170.55 


168.4 
168.06 


167.35 
166.66 


165.95 


163.6 
162.9 
164.5 
162.29 


172.8 


1 


170.2 
169.85 


169.45 
169.1 


168.75 


167.6 


166.3 


165.6 
165.25 


104.95 
164.6 | 
164.27 


163.75 


161.9 


| 161.5 | 


No. Links 


| 49 
497 
498 


499 


| 500 


301 


302 


503 


9504 
50g 

506 
507 
9508 


309 


51⁰ 


50 
512 


513 


514 
5136 


516 


3 
518 


519 


520 


521 


522 
523 
4 824 
| 525 


526 


527 
528 


161 25 
161 


160.64 
160.3 
160 
159.6 


159.37 


139 


158.75 


138.4 
1358.1 


157.8 
157-45 
157.15 | 


156.8 5 


156.8 
156.25 | 
155.9 
155.5 
548 
549 


155.3 


155 
154-75 | 
154.4 


154.1 


132 


151.8 


151.5 


X 2 


| 


. 


529 


530 

531 
532 
533: 
534 


535 
536 
537 


538 


539 
540 


541 


542 


"243 


544 


345 


546 
547 


550 


| 551 
83 
153.75 
153˙5 
153.25 
152.95 | 

152.65 
152.4 


553 


554 


555 


556 
557 
| 558 
3339 
560 
| 561 


147.75 


— rr 


Links 


151.23 
130. 95 
150.65 
150.35 


130.1 


149.8 
149.5 


149.25 
148.95 


148.6 
148.3 
148 


147.5. 


147-25 


I47 


146.75 
140.5 - 


146.25 
145.8 
145.6 


134 


145.15 


144.8 
144.65 


144-4 


Z 143. 87 
143.6 
I43-37 


143.1 


142.85 
142.6 


562 
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No. Links | Ne. 
562 142.35 595 
563 142.1 396 
| 564 141824 397 
565 141.6 598 
566 141.35 599 
567 141.1 | 660 
568 140.82 | 601 
569 140.6 | 602 
570 140.35| 605 
571. 140.1] 604 
572 139.75 605 
573 1739.6 | 666 
574 139-37 | 60 
575 139.1 | 608 
576 138.87 | 609 
577 138.65 | 610 
573 135-4 1611 
| 519 138 15 612 
580 137.92 | 613 
581 137.7 [ 614 
582 137.37 615 
{£883 . 129.2. + 610- 
3813697 617 
3858 136.78 618 
386 136.5619 
5% 136.3 620 
588 133.95 621 
589 135.8 | 622 
590 1356 [ 623 
1135,35 624 
592 135.12 625 
593. 134.9626 
594 134.67 627 


Links 


134-35] 
134.12 


134 
133˙77 


133.55 
133-3 | 


133.1 


I 32, 1 
132.65 
132.45 


132.2 
132 


131.8 


131.57 
131.3 


131.15 
130.9 


130.7 
190.5 


130.3 


130.05 
129.85 
129.65 


129.45 


129.25 
129 
128.8 
128.52 


128.4 


1 
128 
222.8. 


127.6 
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Links 


No. 
628 


629 
630 

631 
632 


633 
634 
635 


* 
637 
638 
639 
640 
641 
642 
643 
044 
646 
| 047 
648 


649 
650 
651 


652 
653 
654 
655 
656 
| 057 


658 
659 


660 


127.4 
1272 
127 

126.8 
126.55 

126435 
126.15 
125.95 
125.8 


125.35 


125.37 | 
I25.2 
125 


124.8 
124.6 
124.4 


124.22 


123.8 2 


123.05 
I 23:45 
123.25 


123.07 
122.9 


122.7 


15 
023-2 - 


122.13 
121.95 


12175 
1 
44 


a 
661 


Ns. 
661 


662 


663 
664 
605 
666 
66 
668 
669 
670 
671 
672 
673 


674 


675 
676 


677 
678 


679 


680 


681 
682 


683 8 


684 
685 


686 
687 


688 


689 


690 


691 
692 


693 


Links 
| 594 


121 
120.85 


120.05 | 


120.47 
120.3 
120.1 


119.9 


119.72 


119.55 


119.4 


119.25 
119.05 
118.85 |. 
118.67 
118-51| 


11825 
118.16 
118 

117.82 


5 1 17.64 | 


117-47 


117.3 
17.13 


16.95 


| 115 78 


116.6 


116.44 
116.25 
116.11 


115.98 


1 I 5477 
115.6 


113.44 


Ne, 


095 


696 


697 
698 


699 


700 
702 


704 
706 
708 
710 

7 
1 


716 


718 
720 
722 
724 
726 
728 
730 
732 
2 
| 730 


738 


740 


742 


744 
746 


748 7 
750 
752 


113.25 
113.1 


114-94 | 
114-77 | 


114.0 


114.44 
114.23 
113.95 


113.62 


113-3 | 


112.97 


112.67 | 
112.35 


112.05 


4117 
111.42 


111.11 


110.8 | 


110.49 
110.17 


109.94 
109.58 | 


109.2 


108.97 


108.67 


108.4 


108.1 


107.8 
107.22 
106.82 
106.65 | 
106.37 
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Links | 


N. 


754 


756 


758 


Links 


157 


106.1 
105.92 
I05:55 


105.25 
103 


104.71 
104.45 
104. 16 
103.9 

103.64 
103.35 


163.07 


102.82 


102.5 


103;3* - 


102 


101.77 


101.5 


101.235 


101. 


100.75 
5 100,3 


100.25 


100 
99.75 


158 liner &c. Improy'd: | 


No, 
320 


822 
824 
826 


828 
90 


832 
834 
836 
838 


840 


842 


844 
846 


848 
850 
852 
854 
856 
358 
860 


862 
— 8. 


866 


868 


870 
872 


874 
876 


878 


880 


882 


883 


Links 


97+5 
97-3 


97-07 | 


96.85 


96.6 
96.37 


96.15 
95-92 
95.062 


95-45 


95-22 
95 


94-77 | 
94-55 | 
6,25 2006 
94.12. 

93.87 
93.62 

93-45 | 
- 93-24. 
838 
92.8 
92.57 

92.37 
92.15 
91.95 


91.72 


91.85 
91.32 
QLHLI:-- 
90.9 
90.7 
90.43 


| 


os 
| 888 
890 
| 892. 
| 894 
| 898 


900 


902 


904 
906 
908 


910 
912 | 


914 


916 
918 

920 
922 
| 064 


926 


928 


930 


932 


934 


936 
938 
940 8 
942 
944 
946 

948 
950 84. 


o, Links | 


90.07 


89.87 


89.68 
89.42 
89.27 
89.07 
88.87 
88.7 
88.47 


88.3 


88.1 
87.9 
87.72 


87.5 


87.27 


87.15 
86.92 


8677 | 
86.4 5 
86:8; 1; 
1 
85.82 @ 8 
85.63 | 
$5.47 |1 
85.27 


5.1 


84.92 |1 
0 K 


N', 


Links: 5 
84.03 


83.8 


83.67 


83.5 
83.33 


83.15 


32.97 


82.8 | 
82.62 
82.42 
82.3 
82.13 
81.87 


3 81.79 
81.57 
81.45 


81.25 


5 
_ 80.95 


80.75 
80.62 


80.5 


30.32 


80-15 
ä 
79.68 


79.37 
5 05 

—7 0 3 
78.42 

78.12 
2 5 i ; 
. 
1036 


No, 


ARITHMETICE, Sc. Imqeovs, 1 60 


Links 
1036 77.2 
1040 76.87 
1044 76.62 
1048 76.32 
1052 76 
1086 75.75 
1060 75.47 
1064 75.17 
1068 74.9 
1072 74.02 
1076 74.3 
1080 74 
1084 73.75 
1088 73.5 
1092 73.25 
1096 72.9 
1100 72.7 
1104 724 
1108 72.2 
1112 71.9 
1116 71.6 | 
1 120 71.42 | 
1124 71-17 
1128 70.91 
1132 70.67 
5 136 70.41 
1140 70.12 
1144 69.87 
1148 69.67 
1152 69,43 
1156 69.2 
1160 68.96 


— — ——— — on apa * vw * 1 
Fg 


Ne. Links | Ne. Links 
| 1168 68.48 7 61.382 
1172 68.25 | 1304 61.35 
1176 67.97 | 1308 61.15 
] 1180 67.8 | 1312 60.97 
1184 67.56 | 13:16 60.77 
1188 67.33 | 1320 60.6 
1192 67.06 | 1324 60.42 
1196 66.88 | 1328 60.23 
\ | 1200 66.65 [1332 60.05 
1204 66.4 | 1336 39.86 
1208 66.22 | 1340 59-7 
1212 66 1344 59-52 
1216 65.78 | 1348 59-33 
| 1220 65.57 | 1352 59-12 
| 1224 65.35 | 1356 59 
| 1228 65.15 | 1360 58.82 
1232 64.92 | 1364 58.65 
| 1236 64,72 | 1368 58.47 
[| 1240 64.5 | 1372 58.3 
1244 64.31 | 1376 58.12 
11248 64.1 | 1380 57.97 
| i252 63.9 | 1384 57.8 
1256 63.7 | 1388 £7.62 
| 1260 63-5 | 1392 57-47 
1264 . 63-27 | 1396 37.3 
1268 63-07. | 1400 57.12 
| 1272 62-9 | 1404 50.97 
1276 62.68 | 1408 56.87 
1 1280 62.5 1412 50.65 
| 1284 62-3 | 1416 50.48 
1288 62.11 [1420 50.33 
1292 61.91 | 1424 36.17 
1296 61.72 | | 1428 56.02 


1432 


160 AuiTubiE Tick, Sc. 


W- 1496 


Improy'd. 


Ne. Links | Ne. Links | No. Links 
1432 55.86 | 1564 51.15 1696 47.16 
1436 55.71 | 1568 51 » [| 1500 47.06 
1440 55.55 | 1572 50.88 | 1704 46.93 
1444 55-4 | 1576 50.75 1708 46.81 
1448 55.24 | 1530 50.62 1712 46.72 
1452 55.8 | 1584 505 | 1716. 46-62 
1456 54.97 | 1588 50.37 | 1720 46.5 
1460 54.79 | 1592 50.25 | 1724 464 
1464 454.6 | 1596 50.12 | 1728 46.28 
1468 54.48 | 1600 50 £732. 46-18 
1472 54.33 | 1604 49.87 | 1736 46.07 
1476 54.2 | 1608 49.75 | 1740 45:97 
1480 54.05 | 1612 49.62 | 1744 4586 
1484 53.9 | 1616. 495 1748 4575 
1488 53.75 | 1620 49.37 | 1752 45-66 
1492 53.61 | 1024 4925 | 1756 45-55 
53.41 | 1628 49.14 | 1760 45:45 
1500 53.32 | 1632 49 1764 45:35 
1504 53.18 | 1636 48.89 | 1768 45.21 
1508 53.05: | 1040 48:75 [1772 45.12 
1512 52.96 | 10644 48-65 1776 45.03 
1516. 52.77 [1648 48-53 |1780 4493 
1520 52.62 | 1052 48:42 | 1784 44.84 
1524 52.5 | 1656 48-3 [1788 44.71 
1328 52.35 | 1660 48-18 1792 44-53 
1532 52.22 1664 48-07 | 1796 44:53 
1536 52.08 | 1668 47:96 | 1800 44.43 
1540 51.95 | 1672 47.8: | 1804 44-35 
1544 31.82 | 1676 47 72 | 1808 44-23 
1548 51.67 | 1680 47.61 | 1812 44-15 
1552 451.53 | 1084 47.5 1816 44-05 
1556. 51:41 -| 1688 47 38 1820 43-95 
1560 51.25 | 1692 47.27 | 1824 43-86 


1828 


43-38 


43.28 

43.2 
43·.1 
. 
42.91 


42.81 


42.73 
42.63 


1964 
1968 
127 


1976 
1980 


1988 


| 1992. 
1996. 
2000 


2008 
2016 


me 


1984 


| 2024 
| 2032 
2040 
27 39428 


„Lins 


40.78 
40.72 


40.62 
495 


40.38 


40.31 
40.25 
40. 16 
40.07 
40 
39.84 
39.68 


39-52 


39-30 


1 
- | 2320 
2328 


if 2368 
2376 


„ &c. pad 
„Links 
43-75 
43-03 
43-40 | 


| 2184 
2192 
2200 


2248 


2272 


2288 


12290 


2304 


2336 
2344 


2352 


2360 


2384 


2400 


1 2408 
45 |2416 


2432 


2440 


2208 
2216 
2224 
2232 
2240 


2250 
2264 


2280 


30. 35 
36.2 
36.1 
35.96 
35.84 
35.71 


35.2 


35.06 
34.93 


34.83 


34.7 


34.6 


34:48 
36734 


34:24 
34:12 


- 33:98 
| 22 1 
38.78 1 
33˙66 i 

33-53 
39%44 
| 33: 0b | F 1 i 
3% 
32.89 

32.78 un 
2448 ff 


161 
36.62 
30.45 
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Ne. Links 


No. 


2448 


2456 


2464 


2472 


2480 


2488 


2496 
2504 5 
=. 
2520 
3 
2536 31. 
2544 
2532 
2560 75 


2568 


2576 
2584 30. 
2592 
2600 
2608 

2616 : 
2624 


2632 


2640 30. 
p 2648 
2656 
„ 00g 
2672 2 
28680 
2688 


Links 


03 
8 


1 =” 


12910 
4 #F20- 
42728 

* 
2744 
2732 
2760 


2768 


2776 
3704 
2792 
2800 
2808 


2816 


1.2824 
2832 
| 2840 
5 | 2848 
2856 
2864 

2872 
2880 
J 2888 
2896 


2904 


2912 


2920 


2935 
2932 


2960 


2968 


29.5 


2992 


3000 
3008 


3016 
3024 


3832 
| 3040 
| 3048 
5 | 3056 
13064 
1 
4 3080 
3088 


3096 


| 3194 
13112 
| 3120 
| 3128 
3136 
3144 
n 


3160 


| 3168 


3176 


1 3184 
| 3192 
' | 3200 
'-2208 . 
| 3216 


3224 


3232 


No. «Links 


| 2976 
12984 


26. 87 


26.8 
26.7 
26.66 
26.59 
26.32 


26.48 


26.38 


26.31 


26.23 
26.17 


26.11 


26 04 
25-97 


«7+ 1.08 


25.83 


25.76 
25.70 
25.02 


25-57 
2545 
5:44 
25.37 


25.31 


25.25 
25.18 


245.42 
25.06 


25 
24-93 


24.97 - 


24.81 
24:75 


3240 


Ne. 


3240 


3248 
3256 
3264 


372 
3280 - 
3268 
3296 

23304 

3312 

3320 


3328 
3336 


3344 
3352 


3360 


3368 
3370, 
3384 
3392 
3400 
3408 
3416 
. 
3432 
3440 
32448 
3456 
3464 
3472 
3580 


3488 


3496 


24.5 


24.44 


24.37 


24.32 


24.26 


24.21 
24.15 


24.09 | 


24.03 


. 23.98 


23.9 


| 


23.86 
23.8 
23-75 x 
23.69 
23.63 


23.58 
23.33 


23.46 
23.4 3 


23.36 | 


23.2 


22.87 3760 


A 


Ns. Links 


3544 


13552 
] 3560 
| 3508 
| 3576 
3584 


3592 


3640 


3648 


36356 


3664 
3672 
680 
3688 
23.313696 
23.25 a 


3704 


3712 
23.14 
23.09 
23.03 
22.98 
5 22.93 


3720 


128 
3736 
3744 
3752 


2554 
3512 
3520 
| 3528 
| 3530 


3600 
' | 3608 
3616 
12695 


22.82 


22.77 


22.72 


22.67 
22 
22.56 


22.51 
22. 46 
22.42 
22.35 
22.31 
22.26 


22 
. 


22.07 


22 02 f 
21.97 


21-93 


21-87 
21.97 7 
2170" 
21.73 
21.69 
21.64 
110-1 
21.55 


21.5 


21.45 
21.40 


21.36 
21.31 


21.27 


AzrTimeTiCs; Oc. Improve, 
Links 
24.68 
24.62 


5 8 


3768 
$2770: 


3784 


3792 
| 3500. 
3808 
| 3816 
13824 
| 3832 
3840 
| 3848 
| 3856 
3864 


3872 


| 3880 


3888 


3896 


3904 


| 3912 

13920 
3928 
3936 
3944 
| 3952 


3960 
3968 
3976 


3984 
399 
.| 4000 
| 4016 
| 4032 
14945 


16; 
Links 


21.23 


K. 


21.13 


21,09 _ 
21.05 | 


21 
20. 95 


20.91 
20,87 
20,83. 
20.78 
20.74 


28 


206” 


205 
20. 53 
20.46 
20 44 
20.39 - 


20. 35 


„ 
20.28 | 
20.23 
20 19 | 
20.15 
20.12 
20.08 
20.04 


20% 
19.92 


ls 


19.76 


| ; 
+ . 70 j 
þ | 1 ] 
5 1 
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No. 


4064 


4080 
4096 
4112 
4128 


4144 


4160 
41756 
4192 

4488 

4224 
4240 
4256 

422 

4288 
4304 

4320 


4336, 


4352. 


4368 
4384 
4490, 


4416 
4432 


4448 


4464 
TOS: 


2 % 
1 1 
6 2 


Links 


19.68 


19.60 


19.53 
19.43 
19.37 
19.3 


19.21 


19.15 
19.08 


19 
18.93 
18.86 


18,65 
18.57 


18.5 
18.43 
18.38 


18.31 
18.22 


18.1 


17. 98 
17.92 
* 7 


18.79 
18.72 


REEL" 


18.17 


EE „ „ > 


18.03 
4880. 


eee eee weer 


4496. 


| 45 62 


4528 


14544 


4560 
4576 
4592 
4608 
4624 
4640 
4656 


4672 


4688 

4 
47²⁰ 
4736 


47.52 - 


4768 
4784 
4800 


| 4.8 . 6. 
4848 


4864 
4896 


499? 


I7.72 
185 
1 
17. 43 
17.46 


17.3. 
17.24 
FRAY: 
17.12 
17.06 
16.99 
1 Y 
8 
1 


16.76 


16.72 


16.66 


16 6 
16. 35 
18. 
16.44 
16.39 


16.33 
TH: 28 


17-41. 5 
A 


# 
1 


| 


g 13 


2 


364 are een, ths. W e 
No. Links 


17.79 


Ne, 


87 
4944 
4960 
| 4970. 
ff 02 
15.97 
5024 
5040 
150566 
ö 5072 
15088 
| 5104, 
5120, 
5136, 
152 
7155 
5184. 
5200. 
1 5216. 
| 5232. 
| 5248. 
15264 
| 5280 
15.1 
15 05 
15.01 


| 4992 
| 5008 


5296 


4:18 
. 


5 ol 12 „ I 8. 


K. q 4 "Y o - . 4 8 v 
— ü Er EI ER I IE EEE ̃bt: .ͤĩ˙ ˖—ð eo ener Ir er err 


— tS Gd > 


Links 


16.23 
16.18 


16.12 


16.07 


15.92 
15.87 
19.81 


15. 76 


15 72. 


15.67 


13.62 
157 
15.32 


1547 
15:43 


15.38 
15.33 
15.26 

15-24, 
15.19 
15.15 
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